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COMMISSIONER  OF  AGRICULTURE. 


Depaetment  op  Agmculttjee, 

Washington^  JD.  (7.,  November  30, 1868. 
Sm:  I  have  the  honor  to  submit  the  seventh  annual  report  of  the 
Commissioner  of  Agricnltore.  The  interests  confided  to  this  depart- 
ment are  those  of  an  industrial  class  more  numerous  than  any  other, 
and  upon  whose  labors,  under  the  guidance  and  with  the  blessing  of  a 
Power  that  rules  the  year,  depend  the  well-beiQg  and  the  very  existence 
of  the  human  fajmly.  The  sphere  of  its  operations  is  a  territory  unsur- 
passed for  fertility  of  soil,  and  a  climate  favorable  to  the  he^th  and 
comfort  of  the  husbandman,  and  the  fimitfalness  of  his  toil.  Its  mar- 
vellous breadth  of  area  invites  the  toiling  millions  of  the  world,  offering 
toeach  family  alarm  and  a  home,  with  the  added  boon  of  citizenship, 
aod  asking  in  payment  only  a  guarantee  of  improvement,  and  a  share  in 
the  production  of  the  bread  of  a  nation.  It  is  the  function  of  this 
department  to  aid  this  great  foundation  interest  m  all  legislation  affect- 
ing it,  in  the  diflfnsion  of  practical  information  concerning  it,  and  in  the 
diasemination  and  testing  of  rare  and  untried  plants  of  other  countries, 
that  promise  to  enrich  its  store  of  production.  This  work  involves  a 
fiuniliarity  with  the  latest  discoveries  of  the  natural  sciences  and  a 
knowledge  of  the  technicalities  of  many  arts,  with  a  fond  of  practical 
knowledge  and  sturdy  sense  that  intuitively  judges  aright  in  all  the 
actualities  of  every-day  life.  If  its  true  object  and  proper  function  are 
miderstoody  a  work  of  great  magnitude  and  importance  is  opened, 
requiring  a  variety  of  skilled  of^dal  labor,  and  special  training,  in 
preparation  for  it.  A  beginning  has  been  made,  small  it  may  be,  but 
foreshadowing,  it  is  believed,  a  future  fraught  with  a  good  to  agriculture 
and  to  the  coxmtry.  DifSculties  have  been  encountered,  and  discourage- 
m^ts  met,  but  the  obstacles  are  disappearing  and  shadows  lightening, 
and  the  way  is  oi>en  for  rapid  progress  and  a  successful  career. 

AGBIOTTLTUBAL  EDTJOATION. 

The  industrifd  colleges  now  springing  into  being  throughout  the  north- 
ttn  and  western  States,  though  vaiious  in  character  and  aims,  and  at 
present  in  the  weakness  and  Ineffloiency  of  their  infancy,  are  destined 
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to  be  powerful  coadjutors  in  the  legitimate  work  o^  this  department. 
Already  has  the  discussion  attendant  upon  their  organization  elicited 
inquiry,  corrected  prejudices,  diffused  information,  and  aroused  enthu- 
siasm for  a  practical  education,  which  cannot  fail  to  accomplish  good 
results.  They  are  calling  forth  from  the  ranks  of  the  professions,  and 
of  educated,  practical  farmers,  earnest  men  of  enlarged  views,  and  train- 
ing them  for  the  position  of  teachers  in  these  institutions,  thus  opening 
spheres  of  usefulness  to  which  schoolmen  have  hitherto  been  strangers, 
and  eventually  making  a  new  era  in  the  education  of  the  world.  The 
material  for  these  professorships  is  yet  in  the  rough,  and  must  be  fitted 
and  polished  in  the  institutions  themselves ;  and  as  this  is  a  progressive 
work,  the  country  must  be  patient,  not  expecting  the  culmination  of  a 
century  of  progress  in  a  moment  of  time. 
I 

SYSTEMATIO  AaEIOULTUBE. 

Hitherto  this  country  has  been  characterized  by  random  farming,  for 
Immediate  results,  with  no  reference  to  future  advantages,  and  no  per- 
sistent following  of  any  prescribed  course.  It  has  been  a  speculative 
business,  with  a  constant  endeavor  to  overreach  the  soil,  even  at  the  risk 
of  its  bankruptcy.  Cotton,  wheat,  wool,  hops,  and  other  products  have 
been,  either  periodically  or  locally,  the  innocent  causes  of  unnatural 
excitements,  and  it  may  be  long  ere  cool  reason  shall  hold  undisturbed 
Bway  among  our  husbandmen ;  but  there  are  evidences  that  more  stable 
views  and  more  systematic  practices  are  beginning  to  prevail.  In  the 
central  settlements  of  the  west,  farm  animals,  the  basis  of  systematio 
farming,  are  held  in  higher  esteem  than  formerly,  and  a  preparation  at 
least  is  made- for  some  simple  rotation  of  crops.  More  stability  exists, 
under  adversity,  as  in  the  case  of  wool-growers,  many  of  whom,  fieuv 
seeing  and  wise,  are  confident  of  future  profit  in  the  midst  of  present 
discouragement.  There  is  a  disposition  in  the  south  to  produce  their 
own  bread  and  meat,  and  hold  their  cotton  as  a  surplus,  bearing  a 
better  price  when  the  quantity  does  not  suffice  to  glut  the  market. 
These  and  many  other  signs  of  thoughtfulness  and  growing  wisdom  are 
apparent.  * 

SOUTHEEN  AaRICULTUBB. 

It  is  gratifying  to  observe  the  evidences  of  vitality  in  southern  agri- 
culture, which  is  progressively  and  successfully  marshalling  the  forces 
of  recuperation,  and  gradually  dispelling  the  despondency  resulting 
from  the  losses  of  civil  war,  the  change  in  the  labor  system,  the  disrup- 
tion of  families  and  the  impoverishment  of  estates.  This  despondency, 
together  with  i)olitical  disappointments,  led  to  chimerical  plans  for 
settlements  in  Brazil,  in  Central  America,  in  Mexico,  and  even  in  the 
northern  and  northwestern  States.  I  have  regretted  and  combatted,  in 
personal  Intercourse  and  correspondenoe,  this  morbid  tendency  to  expa- 
triation, or  to  distant  removal,  as  an  aggravation  of  the  evils  of  poverty 
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and  discontent,  rather  than  their  cure.  It  is  a  self-evident  proposition 
that  forced  sales  of  remnants  of  property,  mostly  real  estate,  at  a  place 
and  time  in  which  few  purchasers  have  disposition  or  ability  to  make 
investments,  are  not  favorable,  to  a  conservation  of  reduced  estates; 
and  the  expenses  of  removal  would  leave  emigrants  in  a  condition  of 
more  abject  poverty,  among  strangers,  and  surrounded  by  unfamiliar 
circumstances  and  occupations.  There  is  abundant  evidence  of  gradual 
tranquillization  of  discordant  social  and  business  elements,  and  an 
increasing  hopefulness  and  energy  in  industrial  effort.  •  An  impetus  has 
been  given  to  business  by  the  introduction  of  northern  capital ;  and  in 
the  ftiture  more  rapid  progress  may  be  expected  from  the  same  cause. 
Money,  population,  and  skill  in  special  industries,  are  the  requisites  for 
success  in  developing  the  resources  and  extending  and  perfecting  the 
agriculture  of  the  South, 

In  view  of  all  the  circumstances  affecting  cotton  culture,  it  may  be 
deemed  a  remarkable  fact  that  the  yield  has  attained  an  equality  with 
tiiat  of  1850,  and  is  half  as  great  as  the  excessive  product  of  1869  and 
1860,  which  glutted  the  markets  of  the  world,  and  would  have  caused  a 
discouraging  depression  in  prices  but  for  the  cessation  of  cotton  produc- ' 
tion  in  the  years  that  followed.  The  cash  receipts  for  the  crop  of  1867 
were  larger  than  those  of  1859,  though  of  less  actual  value  as  reckoned 
in  a  depreciated  currency. 

The  sugar  interest  is  rapidly  attaining  prominence,  the  product  having 
doubled  in  the  last  two  years.  The  total  product  of  rice  is  also 
increasing. 

CANADIAN  KECIPBOCITY.  > 

Hie  former^  of  the  country,  while  enduring  the  necessary  burden  ot 
mtemal  revenue  taxation,  and  submitting  cheerfully  to  imposts  upon  all 
foreign  products  consumed  by  them,  will  enter  a  vigorous  protest  against 
any  proposition  for  the  renewal  of  the  abrogated  reciprocity  treaty,  or 
any  arrangement  admitting  untaxed  and  low-priced  Canadian  produc- 
ticHis  customs  free,  or  at  a  lower  rate  of  duty  than  is  provided  in  existing 
laws  regulating  the  tariff  upon  similar  imports  from  other  nationalities. 
They  justly  demand  equality  in  taxation  and  in  exemption  from  its  bur- 
dens; they  ask  no  favors  for  a  class  pre-eminent  in  numbers  that  they 
would  not  accord  to  one  of  the  smallest  in  the  nation,  and  properly 
regard  with  jealousy  any  assumption  of  claims  for  special  privileges  for 
the  few  at  the  expense  of  the  many.  They  cannot  see  the  justice  of 
sabjecting  farmers  to  a  direct  and  ruinous  competition  in  wheat,  beef^ 
wool,  and  all  products  of  the  farm,  along  a  line  of  thousands  of  miles  in 
extent,  for  the  benefit  of  foreigners  who  bear  none  of  our  burdens,  and 
fOT  the  enrichment  of  a  few  of  our  citizens  who  stand  in  a  necessary  yet 
raiprodttctive  position  between  the  producer  and  consumer.  Such 
treaty  of  reciprocity  would  bear  with  peculiar  hardship  upon  the  wool- 
growmg  interest,  and  especially  upon  the  production  of  combing- wool^ 
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the  long  wool  of  Canada,  a  fiber  in  growing  demand,  which  our  faim« 
ers  can  readily  supply,  and  at  the  same  time  furnish  the  markets  with 
mutton  of  superior  quality,  if  no  unjust  discrimination  is  permitted  in 
the  practical  working  of  the  wool  taii£  Whatever  settlement  of  ques- 
tions of  navigation  or  fisheries  may  be  desirable,  it  is  hoped  that  no 
advantages  may  be  secured  by  concessions  prejudicial  to  the  fanning 
interest. 

INTERNATIONAJL  EXCHANGES. 

A  system  of  international  agricultural  exchanges  has  been  established 
with  many  of  the  governments  of  Europe,  Asia,  and  South  America^ 
already  including  Austria,  Prussia,  Ghiua,  Japan,  India,  Guatemala 
and  British  Honduras.  Arrangements  have  also  been  made  for  valuable 
exchanges  of  rare  seeds,  plants,  trees,  and  various  products  of  agricul- 
ture, with  the  botanical  gardens  of  Kew,  in  England,  and  Melbourne,  in 
Australia;  the  India  museum,  in  London;  the  Cape  of  Qood  Hope  Agri- 
cultural Society;  the  botanical  department  of  the  British  museum;  the 
commissioner  of  patents  of  the  Argentine  EepubUc,  and  the  Gentral 
Agronomical  Society  of  the  Grand  Duchy  of  Posen.  Correspondence, 
in  initiating  this  measure,  has  elicited  expressions  of  the  utmost  cor- 
diality and  a  cheerful  readiness  for  zealous  co-operation.  The  arrange 
ment  with  Doctor  Forbes,  of  the  India  museum  in  London,  contem 
plates  a  general  exchange  of  the  agricultural  products  of  the  United 
States  for  th,ose  of  India.  He  proposes  that  similar  specimens  shall 
bear  the  same  numbers,  in  the  India  museum,  in  London,  in  that  of 
this  department,  and  in  the  local  museums  of  India,  for  the  purpose  of 
facilitating  reference  at  London,  India,  or  in  the  United  States,  or  any 
other  country  to  which  similar  collections  may  be  sent.  Among  the 
samples  are  nearly  one  thousand  specimens  of  the  textile  fibers  of  India. 
It  is  my  design  to  extend  and  complete  this  system  of  exchange,  which 
promises  valuable  results  to  agriculture,  and  incidentally  to  manufactures 
and  commerce. 

DISEASES  OF  FABM  STOOE. 

The  prevalence  of  fatal  maladies  among  aU  varieties  of  farm  animaLs, 
resulting  in  the  annual  loss  of  not  less  than  fifty  million  dollars,  demands 
the  prompt  attention  of  this  department,  the  vigilance  of  the  agricultural 
associations,  and  national  and  Slate  legislation.  The  past  year  has  not 
been  one  of  peculiar  misfortune  in  this  respect,  except  in  the  dissemi- 
nation of  the  splenic  fever,  communicated  by  Texas  cattle;  yet,  horses, 
mules,  sheep,  and  swine  have  all  suffered  &om  the  local  preval^ice  of 
malignant  forms  of  disease,  against  which  litible  veterinary  skiU  is 
opposed,  and  little  more  than  empiricism  and  superstitious  folly  is  prac- 
ticed. A  disease  may  suddenly  decinmte  the  cattle  or  horses  of  a  neigh- 
borhood, the  only  popular  knowledge  of  which  is  the  statement  tiiat  it  is 
a  murrain  or  distemper.  A^disease  exists  locally  in  several  of  l^e  south- 
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em  States,  by  which  the  total  loss  of  a  plantation's  stock  of  horses  and 
mules  not  nnfreqnently  occurs,  with  scarcely  an  effort  or  hope  for  a  cure. 
The  annuat  losses  in  swine*  cannot  be  less  than  ten  or  iifteen  million 
dollars  by  the  disease  commonly  known  as  ^^hog  cholera,"  for  which  no 
remedy  has  been  found;  and  prevention  has  proved  dif&cult  and 
incertain. 

On  the  breaking  out  of  the  splenic  fever  at  the  halting  places  of  Texas 
cattle  during  the  past  summer,  I  commissioned  Professor  John  Gamgee, 
of  the  Albert  Veterinary  College  of  London,  to  investigate  its  character 
and  causes  and  the  means  for  its  prevention.  The  labor  was  xmdertaken 
at  onoe  and  continued  with  zeal  and  activity  in  several  western  States, 
indudiDg  the  Texas  cattle  stations  of  Western  Kansas.  Post  mortem 
examinations,  not  only  of  diseased  native  stock  but  of  the  cattle  firwu 
Texas,  were  repeatedly  made,  and  their  results  carefully  recorded,  all 
tending  to  connect  the  naigrating  herds  of  the  Gulf  coast  unmistakably 
with  the  existence  and  spread  of  the  disease.  The  report  of  this  investi- 
gation, mulched  with  valuable  material  collected  by  the  statistical  divi- 
sion of  this  department  for  a  history  of  the  outbreak,  will  be  presented 
to  Congress  at  an  early  day,  together  with  a  statement  of  the  previous 
history  of  this  disease  in  this  coxmtry ,  and  chromo-lithrographs  of  internal 
organs  of  animals  dying  firom  the  disease.  The  department  has  been 
cramped  for  means  to  conduct  this  investigation,  having  no  fimd  fix)m 
which  to  defray  its  expenses,  except  that  for  statistical  purposes,  which 
is  quite  too  meagre  for  the  absolutely  indispensable  demands  upon  it, 
and  congressional  aid  will  therefore  be  requisite  for  the  completion  of 
the  work  undertaken  and  for  the  proper  publication  of  the  report  upon  it. 

While  it  is  deemed  important  to  investigate  the  cattle  diseases  preva- 
I^t,  and  to  obtafai  the  best  professional  aid  in  seeking  to  diminish  the 
ext^t  of  their  ravages,  it  is  evident  that  effort  directed  toward  the  cure 
of  any  disease  which  is  well  developed  in  any  section  of  the  country 
must  be  very  unsatisfactory  and  ineflfectual.  Many  of  the  diseases  of 
cattle,  as  of  men,  have  their  origin  and  distribution  in  the  unnatural  and 
mihealthy  conditions  of  their  growth  and  management,  naturally  result- 
ing from  what  is  termed  our  civilization.  These  diseases  belong  to  the 
cbss  of  ailments  which  are  preventable.  Their  causes  are  known,  and 
means  of  prevention  are  at  our  disi)Osal;  and  if  an  enlightened  state  of 
pnbhe  opinion  leads  to  the  formation  of  societies  for  the  prevention  of 
craelty  to  animals,  a  higher  appreciation  of  ttie  dependence  of  domestic 
animals  upon  us,  not  only  for  food  but  for  care  and  protection  from  disease, 
should  lead  to  the  formation  of  establishments  for  the  study  of  cattle  in 
health  and  disease,  and  the  training  of  a  class  of  i)ractiti(Hiers  who  would 
bring  the  highest  medical  ^ill  to  the  treatment  of  our  domestic  animals. 
If  motives  of  humanity  should  fail  to  influence,  self-interest,  in  view  of 
the  annual  losses  of  millions  of  dollars  in  valuable  property,  should  be  a 
potential  inducement  to  prompt  action  in  this  direction.  The  formation 
of  veterinary  colleges— not  for  the  treatment  of  animals,  but  for  the 
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education  of  a  class  of  practitioners  of  skill  and  science,  who  might 
become  beacons,  warning  the  proprietors  of  stock  of  the  approach  of 
disease,  and  pointing  out  the  means  of  pre\sention — ^has  been  adopted  in 
many  European  States,  from  which  much  benefit  to  the  community  has 
been  derived.  I  consider  it  eminently  the  duty  of  this  department  not 
only  to  point  out  the  want  of  such  an  institution  but  to  initiate  its 
establishment;  and  I  earnestly  hope  that  Congress  may  authorize  at  an 
early  day  the  creation  of  a  division  of  veterinary  surgery  for  the  investi- 
gation and  prevention  of  diseases  of  domestic  animals,  and  for  the 
advancement  and  difiusion  of  veterinary  science  and  for  its  most  efficient 
and  beneficent  practical  operation. 

GJ^APES  AND  WINE. 

The  production  of  grapes  for  table  use  and  for  wine  making  has  become 
an  interest  of  great  importance.  The  introduction  of  new  and  improved 
varieties  is  rapidly  cultivatingadiscriminatingtaste  in  the  general  public, 
which  must  be  gratifying  to  those  who  have  labored  long  and  faithfully 
in  its  dissemination.  The  difficulties  to  be  encountered,  and  the  con- 
ditions most  favorable  to  success,  are  now  pretty  well  understood,  and 
Buch  as  still  remain  in  doubt  cannot  long  escape  the  investigations  of 
the  many  intelligent  cultivators  now  engaged  in  solving  these  practical 
problems. 

For  many  years  this  interest  was  greatly  depressed  from  a  general 
belief  that  our  native  grapes  were  incapable  of  improvement,  or  that  the 
foreign  wine  grapes  were  of  so  superior  a  quality  as  to  supersede  the 
frnits  produced  from  American  species.  Yast  sums  of  money,  and  much 
valuable  time  and  labor,  have  been  expended  in  the  endeavor  to  make 
the  foreign  grape  a  success,  but  without  exception  it  has  proved  a  failure 
in  open  air  culture.  These  failures,  however,  have  had  a  salutary  eflFect 
in  directing  attention  to  the  improvement  of  our  indigenous  species,  and 
the  progress  of  amelioration  is  both  maiked  and  rapid,  and  must  certainly 
at  an  early  day  succeed  (if  it  has  not  akeady  succeeded)  in  producing 
varieties  of  equal  merit  to  those  famed  for  their  excellence  in  Europe. 
Notwithstanding  these  well  ascertained  facts,  communications  are  fre- 
quently received  from  gentlemen  of  large  European  experience  in  making 
wine,  who  have  come  to  this  country  for  the  purpose  of  entering  upon 
grape  culture,  urging  very  strenuously  the  imi)ortation  of  the  foreign 
varieties,  and  expending  their  own  means  in  this  futile  effijrt.  It  is  to 
be  regretted  that  the  hard-earned  experience  of  others  is  not  taken  as  a 
guide,  but  the  fact  wiU  be  learned,  sooner  or  later,  that  east  of  the  range 
of  the  Eocky  Mountains  no  climate  hiis  yet  been  found  suitable  for  the 
continued  healthy  growth  of  the  foreign  grape.  On  the  Pacific  coast  the 
plant  seems  to  find  a  perfectly  congenial  climate. 

SUB-TROPICAL  FRUITS. 

Considerable  attention  is  now  being  directed  to  the  introduction  and 
culture  of  tropical  and  sub-tropical  fruits  in  the  southern  States.    The 
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elinu^  of  Florida  is  etpecially  fftvorable  to  these  productions.  The 
department  has  for  some  time  past  been  collecting  fruits  of  this  descrip- 
tion for  the  purpose  of  introdncing*  them  into  the  most  favorable  regions^ 
and  is  in  the  possession  of  mnch  information  with  regard  to  the  climate^ 
and  its  suitableness  for  these  useful  products. 

CINCHONA  PLANTmO. 

Among  the  "new  and  valuable  plants^  which  the  organic  law  of  the 
department  requires  it  to  propagate,  cultivate,  and  distribute  among 
agriculturists,  there  may  be  included  not  merely  those  useful  as  food 
Btaffe,  or  for  industrial  arts  and  manufactures,  but  also  those  which 
subserve  the  sanitary  interests  of  the  people.  European  governments, 
possessing  intertropical  colonies,  have  already  taken  the  lead  in  the  intro- 
duction and  acclimatization  of  medicinal  plants  within  their  own  limits. 
I'TOuld  especially  call  attention  to  the  necessity  which  has  arisen  within 
the  Ix^  few  years  for  the  initiation  of  prompt  measures  by  the  govern- 
ment to  obviate  the  results  of  the  extinction  of  the  cinchona  forests  on 
the  Andes,  which  is  caused  by  the  negligence  of  the  governments  of 
Peru,  Ecuador,  and  more  northern  Andean  states.  The  experiments  of 
England,  Holland,  and  other  countries,  have  shown  how  readily  new 
plantations  of  cinchona  trees  may  be  established  in  suitable  localities, 
how  rapidly  the  species  becomes  acclimated,  and  how  early  it  yields  sat- 
isfiMJtory  returns,  and  how  easOy  such  enterprises  are  popularized  and 
rendered  profitable.  TJie  supply  of  quijiine  has  become  a  necessity  of 
existence,  not  merely  as  a  cure,  but  as  a  prophylactic  agent.  During 
the  late  war  many  thousand  lives  were  saved  by  its  use  alone.  In  view 
of  the  approaching  extinction  of  th^  cinchona  species,  (unless  intelligent 
governments  introduce  the  cultivation  within  their  own  territories,)  I 
would  earnestly  recommend  that  an  appropriation  bo  made  by  congress 
to  iutroduce  it,  and  to  propagate  and  establish  a  cinchona  i)lantation 
under  the  care  of  this  department.  The  attention  of  the  public  has 
already  been  called  to  this  subject  in  the  annual  report  for  1866,  and  the 
present  is  a  fitting  time  for  carrying  into  effect  the  plan  there  recom- 
mended. 

THE  STATISTICAL  DIVISION. 

The  operations  of  .the  statistical  division  include  the  collection  of  the 
fiicts  of  agriculture  in  its  widest  range,  from  all  the  States  and  Territories 
of  tWs  country,  and  the  gleaning  of  similar  data,  for  purposes  of  com- 
pariaon  and  instruction,  from  European  records  of  experimental  science, 
the  transactions  of  societies,  and  official  bulletins  and  publications.  It 
involves  the  tabulation  and  systematic  arrangement  of  this  matter,  and 
the  publishing  of  condensations  or  deductions  from  it  in  a  monthly 
leport  The  compilation,  composition,  revirion,  and  publication  of  the 
ftunual  volume  is  also  intrusted  to  this  division.  GRie  importance  of  this 
work  win  readily  be  acknowledged,  and  it  is  to  be  regretted  that  it  haa 
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of  late  been  cramped  for  meanB  to  carry  out  plans  for  its  improvement 
and  prompt  issne.  While  the  cost  of  publishing  the  last  volume  was 
about  $160,000,  the  appropriation  for  its  preparation,  together  with  the 
matter  for  the  monthly,  the  statistical  data  on  file  for  reference,  and  all 
special  statistical  investigations  whatever,  was  last  year  but  $10,000. 
It  is  in  no  sense  commensurate  with  the  objects  to  be  accomplished,  and 
would  inevitably  fail  of  realizing  any  valuable  results  but  for  the  untir- 
ing industry  and  perseverance  of  those  engaged  in  the  work. 

The  crop  statistics  of  the  present  year  indicate  a  more  than  average 
condition  of  agricultural  prosperity.  The  wheat  crop  is  somewhat  larger 
than  last  year,  the  increase  being  about  equal  to  that  of  the  population, 
and  may  be  estimated  at  not  less  than  two  hundred  and  twenty  million 
bushels.  The  com  crop  is  much  larger  than  last  year,  but  may  not  be 
placed,  on  completion  of  the  tabulation,  at  more  than  nine  hundred 
million  bushels.  The  cotton  crop,  although  of  slightly  reduced  acreage, 
would  have  been  excessive  but  for  the  damage  fix)m  army  and  boll 
worms,  yet  the  result  will  exceed  two  million  three  hundred  thousand 
bales.  For  details  of  crop  reports,  and  numbers  and  condition  of  farm 
stock,  reference  is  made  to  the  report  of  the  statistician. 

THB  CHEMIOAL  DIVISION. 

During  the  spring  and  early  sunmer  of  this  year,  the  laboratory  has 
been  engaged  in  analyses  of  samples  which  had  been  forwarded  by 
correspondents  from  various  parts  of  the  United  States.  In  great  part 
these  examinations  were  directly  in  the  interest  of  farmers,  or  of  those 
whose  avocations  are  connected  with  agriculture.  The  variety  of  work 
has  been  similar  to  that  of  preceding  years,  embracing  the  examination 
of  minerals,  ores,  earths,  products  fix>m  various  manufactures,  special 
investigations  in  technical  branches  of  industry,  and  analyses  of  field 
products.  The  amount  of  work  which  flows  in  upon  the  laboratory  is 
necessarily  large,  &om  the  great  extent  of  territory  whence  it  is  derived, 
and  the  number  of  our  corresx>ondents.  In  former  r^>orts  the  numerous 
instances  in  which  parties  seek  to  use  the  laboratory  to  further  private 
interests  have  been  alluded  to,  and  I  take  occasion  to  repeat  ^ith  em- 
phasis that  the  proper  aims  of  an  agricultural  laboratory  cannot  be  sub- 
served under  a  practice  which  admits  of  a  constant  and  desultory  occu- 
pation of  the  time  of  the  chemists.  A  large  force  of  practical  analysts, 
with  copyists  and  clerks,  would  be  required  to  dispose  of  all  the  scientific 
work  which  has  thus  accumulated  under  the  former  interpretation  of  the 
duties  of  this  division.  In  the  future  the  increase  of  this  species  of  ser- 
vice will  not  be  deemed  advisable,  for,  although  it  yields  much  informa- 
tion which  is  beneficial  to  localities,  it  absorbs  attention  which  might 
otherwise  be  devoted  to  work  of  more  general  utility.  From  the  month 
of  July  to  the  present  time,  but  little  analytic  work  has  been  done,  owing 
to  the  transfer  of  the  laboratory  from  the  Patent  Office  building,  imd 
the  necessarily  slow  perfoinaauQe  of  the  WQxHf,  of  r^tixig. 
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In  compliance  with  drcnlars  from  this  office  addressed  to  varions 
State  agricnltoral  societies,  requesting  samples  of  average  quality  of  the 
cereal  crops  of  this  year,  for  the  purposes  of  chemical  analysis  to  deter 
mine  their  relative  richness  in  food  elements,  returns  are  being  received. 
When  the  number  is  complete,  so  as  to  represent  the  production  of  the 
whole  country,  this  extensive  investigation  will  be  undertaken,  and 
will  form  the  burden  of  the  work  of  the  laboratory  for  the  coming  year. 
It  is  by  means  of  such  experiments,  which  no  individual  society  or  insti- 
tution could  successfully  prosecute,  that  the  department  may  be  made 
most  useful  to  the  country. 

The  appropriation  destined  for  the  laboratory  has  been  nearly  expended 
m  the  general  fitting  up  of  the  laboratory  with  new  cases,  sheUdng, 
tables,  and  in  the  renovation  of  the  old  work. 

Through  the  courtesy  of  the  Smithsonian  Institution,  the  department 
has  been  enabled  to  purchase  to  advantage  in  Europe  chemical  apparatus 
and  materials,  which  have  been  forwarded  with  care  and  have  arrived  in 
safety.  The  purchase  was  made  in  the  most  judicious  manner,  consid- 
ering the  sum  which  remained  lor  use  after  the  necessary  expenditure  in 
fitting  up  the  cabinet,  &o.  The  laboratory  will  be  in  a  few  weeks,  when 
all  shall  have  been  put  in  place,  in  good  working  order,  and  well  adapted 
for  the  general  applications  of  chemistry  to  analytic  purposes.  As  so 
much  of  the  current  appropriation  has  been  expended  pn  wood-work, 
the  chemist  has  been  unable  to  obtain  aU  of  the  fine  chemicals  and 
chemico-physical  apparatus  which  a  government  laboratory  needs  in 
order  to  be  prepared  for  that  variety  and  amount  of  general  or  special 
work  to  which  such  an  institution  should  be  devoted.  It  is  proposed 
that  the  appropriation  of  the  coming  year  be  allocated  to  this  purpose. 

The  necessity  of  connecting  a  chemical  laboratory  with  the  Depart- 
ment of  Agriculture  has  been  admitted;  butitmaybeafBrmedthatthe 
direction  in  which  it  should  be  employed  is  hardly  yet  appreciated.  It 
is  only  by  reviewing  the  work  done  in  European  laboratories,  which  are 
fostered  by  the  several  governments,  that  the  right  application  of  an 
agricultural  laboratory  is  rendered  apparent.  That  chemical  science  may 
be  brought  in  more  immediate  connection  with  agricultural  experiences, 
there  should  be  established  an  experimental  garden  as  a  portion  of  the 
general  farm,  having  for  its  special  object  the  cultivation  of  plants  or 
crops,  under  certain  specified  conditions,  in  which  every  element  of  growth 
may  be  under  observation.  It  is  by  such  co-ox>eration  of  garden  and 
laboratory  that  those  researches  of  Payen,  Boussingault,  Yille,  Hof&nan, 
Corenwinder,  and  others,  have  been  carried  out ;  and  I  would  therefore 
recommend  that  an  appropriation  be  made  for  this  purpose. 

As  an  integral  part  of  this  division  there  has  been  commenced  the 
formation  of  an  economic  mineralogiQal  cabinet,  which  will  serve  not 
only  to  illustrate  the  relation  of  soils  to  the  parent  rock,  but  will  also 
form  the  nucleus  of  an  industrial  collection,  illustrating  the  lithological 
riches  of  the  country  which  are  available  for  .architectural  and  other  art 
pmpoaea. 
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The  labors  of  tlie  entomological  diyision  have  greatly  increased  during 
the  past  year.  Letters  of  inquiry  in  regard  to  insects  destructive  to  the 
crops  have  been  far  more  numerous  than  formerly.  The  ravages  of  the 
cotton  army- worm  at  the  south,  and  of  the  potato-bug  and  locust  at  the 
west,  have  aroused  the  attention  of  farmers  and  cultivators  generally, 
and  excited  an  unusual  degree  of  interest  in  the  subject  of  practical  ento- 
mology. 

As  lands  are  brought  under  cultivation,  insects  which  formerly  preyed 
upon  indigenous  weeds,  finding  cultivated  plants  more  attractive  and 
congenial  food,  have  multiplied  so  rapidly  as  to  alarm  the  farmer  and 
stimulate  inquiry  into  their  habits  and  the  means  for  their  destruction. 
Letters  on  these  subjects  are  daily  received,  many  containing  specimens 
of  the  insects  either  known  or  supi)osed  to  be  injurious,  with  details  of 
the  damage  done,  the  means  used  to  prevent  their  depredations,  and  the 
success  or  failure  attending  them.  This  correspondence  is  filed  as  a 
record  of  the  progress  of  entomology.  All  the  insects  thus  received,  if 
new  or  hitherto  undescribed,  have  been  figured  by  Professor  Glover,  and 
copies  of  the  plates,  twenty  to  thirty  in  number,  have  been  added  to  the 
large  collection  in  the  museum,  now  comprising  about  one  hundred  and 
eighty  plates,  containing  from  twenty  to  fifty  figures  each.  These  insect 
ilhistrations,  accompanied  as  they  are  by  names  and  references  to  habits 
and  means  of  destruction,  form  one  of  the  most  useful  and  instructive 
features  of  the  museum  of  which  they  are  a  part. 

THE  IfUSEXTM. 

In  removing  from  the  Patent  Office  to  the  new  building  of  the  depart- 
ment it  waa  found  that  many  of  the  specimens  of  natural  history  were  so 
much  iiyured  by  dampness  and  consequent  mold  as  to  be  unfit  for  the 
uses  of  tiie  collection ;  these  were  destroyed,  and  it  will  be  necessary  to 
replace  them  with  new  and  better  types.  It  is  also  deemed  important  to 
procure  type  specimens  of  pure-bred  domestic  fowls,  and  some  of  the 
smaller  farm  animals. 

Now  that  adequate  accommodations  are  furnished  for  the  museum,  it 
is  hoped  that  greater  interest  will  be  shown  by  agricultural  and  horticul- 
tural societies  of  the  different  States,  and  that  samples  of  grain,  fruits, 
&c.,  will  be  more  freely  contributed  than  heretofore,  so  that  each  may 
be  fully  represented  at  the  capital  of  our  national  government.  It  is 
designed  as  soon  as  possible  to  duplicate  this  collection,  for  the  purpose 
of  aiding  the  several  States  to  establish  museums  of  their  own,  in  which 
the  agriculture  and  natural  history  of  t^e  various  sections  may  be  cor- 
rectly represented. 

There  are  already  collected  about  fifteen  hundred  samples  of  foreign 
cereals  and  vegetable  seeds,  which  foir  want  of  room  and  proper  conve- 
oiences  have  never  been  exhibited;  and  about  the  same  quantity  of 
native  grains,  seeds,  &o.,  a  portion  of  which  were  shown  in  ihe  old  rooms. 
It  should  be  undeistood  that  this  is  not  intended  to  be  a  mere  coUeetioA 
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ot  beautifitl,  urnque,  or  cnrioos  specimens,  but  a  cabinet  of  reference, 
where  the  merits  of  each  group  may  be  shown,  together  with  their  uses, 
habits,  and  adaptability  to  yarioos  sections  of  the  country.  It  has  been 
planned  with  a  d^ign  entirely  utilitarian  by  the  entomologist  and  natu- 
ralist of  the  department,  under  whose  special  charge  it  is,  and  who  has 
here  created  a  substantial  foundation  for  a  great  national  agricultural 
and  economic  rex>ository  of  useful  knowledge.  A  glance  at  what  has 
already  been  done,  and  a  consideration  of  the  scope  and  bearings  of  the 
plan,  cannot^ail  to  recommend  it  to  popular  favor  and  insure  its  perma- 
nence as  a  most  desirable  adjunct  of  the  department,  worthy  of  the  fos- 
tering care  of  the  government. 

EXPERIMENTAL  GARDEN. 

The  distribution  of  plants  fipom  the  garden  during  the  past  year  em- 
toaced  thirty  thousand  plants.  Many  thousands  of  scions  and  cuttings 
of  froit  trees  have  also  been  disseminated.  Oreat  care  is  taken  to  pre- 
serve the  nomendatrje,  to  guard  against  errors  in  the  numerous  varie- 
ties cultivated.  The  utility  of  the  garden  is  not  confined  to  the  propa- 
gstaon  and  distribution  of  usefid  plants.  The  information  derived  from 
observationL  of  their  growth  is  of  great  benefit  to  the  department  in  its 
eorrespondence.  Questions  relative  to  fruit  trees,  medical,  and  other 
useital  plants,  are  dailjr  considered,  which  could  not  be  satisfactorily  an- 
swered without  the  aid  of  the  garden.  GDhe  progpress  of  horticulture  has 
never  been  so  rapid  in  the  country  as  it  is  at  the  present  time ;  and  the 
great  increase  of  new  fruits  and  plants  demands  vigilant  attention  and 
considerable  means  to  maintain  and  complete  the  collection,  since  the 
knowledge  derived  from  experiments  with  new  varieties  to  be  useful 
most  be  prompt. 

It  is  necessary  that  the  legitimate  operations  of  the  garden  should  be 
kept  m  view.  It  cannot  be  either  useftd  or  expedient  for  the  depart- 
ment to  propagate  or  disseminate  plants  indiscriminately,  a  supposition 
that  seems  preval^it,  judging  from  its  correspondence.  Orders  are 
received  for  almost  every  description  of  plant,  entailing  a  vast  amount 
of  nnnecessar^  correspondence,  since  all  such  orders  are  entirely  out  of 
plaee,  and  utterly  beyond  tiie  means  and  inconsistent  with  the  objects 
of  the  dejmrtment. 

DEPARTMENT  GROUNDS  AND  ARBORETUM. 

The  grounds  connected  with  the  new  building  are  being  rapidly  im- 
proved. The  adoption  of  a  well-matured  plan,  b'efore  commencing  active 
operations,  has  tended  to  facilitate  the  execution  of  the  work  at  those 
points  more  immediately  pressing.  The  roads  and  walks  in  close  prox- 
imity to  the  building  have  been  constructed  as  far  as  practicable  with 
the  time  and  means  at  command.  A  portion  of  the  main  road  has  been 
finished  with  a  concrete  surface,  which  has  proved  even  more  satlsfao- 
Usry  than  was  anticipated.  This  road,  while  it  is  no  more  expensive 
than  one  of  granite  properly  macadamized,  has  many  and  great  advan- 
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tages  over  one  constmcted  ui  that  mode.  It  at  oii«e  presents  a  smooth, 
hajxl  surface,  which  it  constantly  maintains,  and  its  entire  freedom  from 
vegetation,  such  as  mosses  and  other  weeds,  will  be  an  annual  saving  of 
many  hundreds  of  dollars,  with  the  additional  advantage  that  there  is 
no  probability  of  any  necessity  for  repairs. 

The  main  feature  of  the  plan  is  the  arboretum.  This  it  is  proposed  to 
make  as  perfect  and  complete  in  species  and  varieties  as  the  climate  will 
admit,  and  will  prove  of  great  b^iefit  in  the  workings  of  the  department. 
With  a  strictly  botanical  arrangement  the  idea  of  landsQ£^  effect  is 
happily  combined;  and  m  designing  the  roads  the  ultimate  connectioii 
of  the  contiguous  reservation  has  been  kept  in  view,  admitting  of  a  uni- 
form style  of  improvement  with  the  surrounding  grounds  in  the  highest 
order  of  landscape  gardening.  This,  in  addition  to  the  intrinsic  utili- 
tarian value  of  the  collection,  cannot  fail  in  giving  great  attraction  to 
these  grounds. 

The  department  is  constantiy  engaged  in  procuring  specimens  of  rare 
plants  for  practical  uses.  The  most  important  of  these  are  collections  of 
both  hardy  and  exotic  plants  used  in  medicine,  the  fine  arts,  dyeing, 
and  in  manufactures.  In  the  arboretum  will  be  found  all  that  are  suf- 
flcientiy  hardy  to  stand  unprotected  in  this  climate ;  but  the  most  valuer 
ble  win  require  protection — some  constantiy,  others  only  during  the  pro- 
gress of  acclimatization.  A  commodious  range  of  glass  structures  should 
thereforebe  provided  at  once  for  these  purposes.  A  design  with  detailed 
plans  of  suitable  buildings  is  in  course  of  preparation,  and  will  be  sub- 
mitted for  consideration  when  completed. 

CULTIVATION  OP  BUBAL  TASTK. 

While  all  these  improvements  wiU  be  highly  utilitarian  in  their  aim, 
the  love  of  raral  life  is  worthy  of  the  most  careful  culture.  In  this  con- 
nection it  is  proper  to  observe  that  one  of  the  most  certain  means  of 
encouraging  a  taste  for  rural  pursuits,  both  in  agriculture  and  horticul- 
ture, and  of  instilling  a  desire  for  the  study  of  botany  and  vegetable 
physiology,  is  that  of  proper  embellishment  of  school-house  and  college 
grounds.  •  Surround  these  seats  of  learning  with  an  extensive  variety  of 
trees  and  shrubs,  with  the  name  of  each  conspicuously  attached,  arranged 
with  artistic  discrimination,  and  the  minds  of  students  will  necessarily 
be  drawn  to  the  study  of  the  vegetable  kingdom.  To  know  how  to 
plant  and  cultivate  a  tree  should  certainly  be  a  knowledge  possessed  by 
every  person,  whatever  his  proposed  profession  or  aim  in  life.  This  is 
obvious  to  every  reflecting  mind;  yet  there  is  a  total  want  of  this 
variety  of  external  attractions  in  these  institutions,  for  whi^h  there  is  no 
possible  excuse. 

DISTEDBUnON  OP  SEEDS. 

The  seeds  contracted  for  by  my  predecessor,  (with  the  exception  of  the 
wheat,  which  was  imported  by  myself,)  under  the  very  liberal  appropri- 
ation of  tiie  past  fiscal  year,  have  been  distributed  extensively,  and  as 
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indickRUly  astiieiiatnreof  the  case  would  admit.  Amongthe  thonsands 
«f  applicants  for  these  fiftvors  from  every  portion  of  the  United  States  it 
has  been  diAcnlt  a^way8  to  discriininate,  but  great  care  has  been  taken 
to  place  them  in  the  hands  of  those  appreciating  most  folly  the  object  of 
the  government  in  the  appropriation,  and  their  obligation  to  the  depart- 
ment to  make  the  most  intelligent  and  careful  test,  to  disseminate  the  pro- 
duct throughout  the  community  in  which  they  reside,  and  to  report  to  the 
department  the  results  of  experiments*  WhUe  many  recipients  give  ]it 
tie  attention  to  the  invariable  request  going  forth  with  every  package 
of  seeds  and  plants,  it  is  gratifying  and  encouraging  to  note  the  reports 
of  many  successful  experiments,  especially  ux)on  the  staple  cereal  pro- 
docts.  The  result  of  a  single  importation  of  wheat  has  alone  been  worth 
more  than  an  annual  appropriation  for  the  whole  department. 

Our  floral  wealth  has  been  enriched  by  the  introduction  of  new  and 
rare  varieties  of  seeds  and  plants.  Much  attention  has  also  been  given 
to  the  extension  of  our  knowledge  of  pharmaceutioal  plants,  and  their 
adaptation  and  acclimatization  in  various  portions  of  our  widely  extended 
domain.  The  same  may  be  said  of  the  fiber-producing  plants.  The  cul- 
tivation of  the  citrus  family,  and  other  sub- tropical  productions,  and 
their  introduction  into  Florida  and  other  portions  of  our  country  favor- 
able to  their  growth,  has  received  earnest  attention. 

From  every  portion  of  the  globe  seeds  and  plants,  and  information  as 
to  their  culture,  have  been  successfully  obtained,  and  the  results  promul- 
gated through  the  annual  and  monthly  rex>Qrts.  The  care  bestowed  ux>on 
this  work,  in  reforming  the  former  i)emicious  system  has  been  onerous 
and  difficult,  but  I  trust  will  ultimately  be  properly  appreciated  even  by 
those  whose  individual  interests  may  have  been  affected,  and  approved 
by  enlightened  agriculturists  of  the  country  as  one  more  worthy  of  the 
nation. 

Every  day's  experience  develops  the  importance  of  a  more  liberal 
appropriation  for  this  particular  branch  than  was  given  it  for  the  present 
fiscal  year,  which  was  less  than  a  third  of  the  appropriation  of  the 
previous  year.  New  objects  in  this  connection  have  been  developed 
demanding  special  attention.  The  arrangements  for  an  extended 
exchange  with  foreign  countries  of  our  valuable  cereal  and  forest  tree 
seeds  properly  come  under  this  head,  and  will  draw  heavily  upon  this 
limited  appropriation;  but  it  is  viewed  as  one  of  paramount  importance, 
and  destined  to  add  greatiy  to  our  national  wealth. 

The  economy  of  a  judicious  distribution  of  seeds  by  the  national  gov- 
eniment  is  scarcely  understood  or  appreciated.  *  An  illustration  or  two 
win  prove  suggestive  in  investigating  its  benefits.  At  a  low  estimate 
oor  wheat  yield  is  reduced  six  bushels  per  acre  by  cultivation  of  new 
lands  for  ten  years.  If  one  bushel  per  acre  only  is  accredited  to  seed 
deterioration  that  might  be  remedied  by  a  proper  wheat  distribution, 
^  aggregate  will  be  eighteen  million  bushels,  worth  $30,000,000.  Oats 
dq;enerate  more  n^idly  than  wheat,  and  it  is  perfectiy  practicable  to 
hicrease  the  value  of  the  crop  ten  per  centum  by  change  of  seed,  and  this 
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increase  should  at  least  be  equivalent  to  $15,000,000.  And  so  the  bene- 
fit  might  be  aggregated  till  it  represented  more  millions  than  the  seed 
distribution  of  this  department  has  ever  cost  in  thousands  in  any  year 
of  its  existence.  1£  nine-tenths  of  the  seed  distributed  are  sheer  waste, 
and  a  single  tenth  is  judiciously  used,  the  advantage  to  the  country  may 
be  tenfold  greater  than  the  annual  appropriations  for  agriculture.  This 
is  fully  shown  by  the  records  of  the  department. 

The  following  statement  exhibits  the  disposition  made  of  the  seeds  un- 
der the  appropriation  from  the  1st  December,  1867,  to  1st  December,  1868: 

Total  number  of  packages  and  papers  distributed,  692,398,  which 
includes  32,127  sacks  of  winter  wheat  imported  by  the  present  Commis 
sioner,  as  follows:  To  members  of  Congress,  223,672;  to  agricultural 
and  horticultural  societies,  98,861;  to  statistical  correspondents,  86,391; 
to  individuals  on  applications,  183,474 ;  total,  592,398. 

riNANCIAL. 

In  presenting  for  your  consideratit)n  the  financial  condition  (rf  the 
department,  it  is  gratifying  to  have  it  in  my  power  to  state  that  the 
expenditures  under  each  appropriation  have  come  within  the  sums 
appropriated. 

There  has  been  expended  since  December  4, 1867 — the  date  of  my 
entry  upon  the  duties  of  Commissioner — $217,400,  leaving  a  balance 
unexpended  of  $103,000  for  the  remainder  of  the  fiscal  year  ending  June 
30, 1869. 

The  report  of  Mr.  Cluss,  the  architect  employed  to  superintend  the 
erection  of  the  building,  and  the  necessary  fitting  and  furnishing,  shows 
the  completion  of  the  whole  in  a  substantial  and  workmanlike  manner, 
embracing  the  laboratory  with  its  new  and  complete  chemical  apparatus, 
and  the  museum  with  its  convenient  and  tasteful  arrangement  of  cases, 
and  the  library,  at  a  total  cost  of  about  $140,000. 

The  balances  under  each  head  are  deemed  suf&cient  to  meet  all  future 
demands  of  the  present  fiscal  year. 

In  view  of  the  completion  of  the  building  in  all  its  internal  arrange* 
ments,  the  sphere  for  the  operations  of  the  department  has  been  mate- 
rially enlarged,  and  it  is  now  prepared  to  assume  its  proper  rank  as  the 
representative  department  of  a  largely  predominating  class. 

The  work  of  each  division,  with  its  modus  aperandij  has  been  outlined 
in  this  report,  and  new  ideas  suggested  by  the  working  of  the  depart- 
ment have  been  advanced  for  your  consideration  as  worthy  the  encour- 
agement of  Congress  as  a  part  of  the  whole  system,  and  in  fact  indispen- 
sable to  its  successful  operation.  My  estimates  for  the  next  fiscal  year 
are  based  upon  these  important  meajsures  for  the  enlargement  and  diver- 
sification of  the  industrial  interests  of  the  country,  and  I  trust  they  may 
be  met  in  a  liberal  and  justly  appreciative  spirit. 

HOEAOB  OAPEON,  Commissioner. 

His  Excellency  Andrew  Johnson, 

Presi4mt  of  the  United  States, 
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Washington,  November  20, 1868, 

Sm :  I  have  the  honor  to  report  the  completion  of  the  work  under  the 
contract  for  erecting,  fitting  up,  and  furnishing  the  new  building  for  the 
accommodation  of  the  department  under  your  charge.  All  the  work 
enumerated  in  the  estimate  has  been  done  within  the  limits  of  the  appro- 
priations made  by  Congress. 

In  executing  the  work  a  strict  compliance  with  the  letter  and  spirit  of 
the  appropriation  bills  was  adhered  to  throughout.  The  appropriation 
for  all  the  work,  properly  within  the  pro^rince  of  the  builder,  being  under 
one  head,  it  was  advertised  for  according  to  law,  and  given  out  in  toto 
to  the  lowest  responsible  bidder.  The  appropriations  subsequently 
made  for  fitting  out  and  furnishing  the  building  being  under  separate 
heads,  were  given  out  directly  to  tnechanics  and  business  men  of  lughest 
reputation  in  their  different  branches.  Superior  quality  of  work  and 
material  have  thus  been  obtained  at  very  moderate  rates. 

The  isolated  position  of  the  building  has  involved  a  considerable  outlay 
for  the  connections  with  the  gas-works  and  water- works  of  the  city,  as 
also  for  sewerage  leading  to  the  Washington  city  canal. 

The  building  is  now  finished,  with  the  exception  of  a  few  rooms  in  the 
basement  and  the  attic  story,  which  were  not  included  in  the  estimates. 
An  abundant  supply  of  gas  has  been  provided  for,  since  it  forms  the  heat- 
ing i>ower  for  the  operations  in  the  laboratory.  Aside  from  the  supply  of 
water  for  the  accommodation  of  the  office  rooms,  laboratory,  closets,  and 
boilers,  pipes  of  extra  size  have  been  carried  up,  feeding  fire-plugs  in  the 
Beveral  stories.  A  steam-heating  apparatus  is  in  successful  operation; 
the  boilers  being  of  sufficient  size  to  heat  also  the  attic  story  when  finished* 

All  the  principal  rooms  and  corridors  of  the  building  have  been  laid 
off  in  chaste  panels,  painted  in  encaustic  oil  colors,  the  ceiling  being 
freftt^ed.  The  vestiDule  and  main  staircase  have  received  a  strictly  artis- 
tic finish.  The  large  hall  in  the  second  story,  appropriated  to  the  museum 
of  agriculture,  has  been  frescoed  with  due  regard  to  its  national  import- 
ance, the  coat  of  arms  of  the  United  States,  surrounded  by  the  escutcheons 
oi  the  tiiirty-seven  States  of  the  Union,  taking  a  prominent  part  in  the 
embellishment. 

The  American  wood-hanging,  that  ingenious  new  patent  which  makes 
the  products  of  the  forest  in  meir  primeval  beauty  directly  subservient 
to  the  highest  efforts  of  the  decorator,  appeared  peculiarly  fitting,  and 
has  been  applied  for  the  finish  of  the  suite  of  rooms  occupied  by  the 
Commissioner. 

Gandelabras  and  massive  chandeliers  have  been  put  up  at  all  places 
where  there  was  an  immediate  necessity  for  them. 

All  the  office  rooms  of  the  building  have  been  furnished  with  substan- 
tial carpets,  and  the  desks,  furniture,  and  cases,  have  been  replenished 
to  the  faU  extent  of  ^the  means  at  command.  The  laboratory  has  also 
been  fitted  out  of  the  appropriation  for  the  building  with  a  fine  set 
of  new  instruments  and  apparatus,  which  was  imperatively  required  for 
the  trajisaction  of  the  chemisf  s  operations. 

The  museum  has  been  partly  filled  with  absolutely  dust-proof  cases 
oi  solid  walnut  shaped  in  the  best  style  of  the  art.  each  case  being  glazed 
with  three  hundred  square  feet  of  pure  white  glass,  and  provided  with 
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the  most  approved  bronzed  locks  and  fastenings.  The  insufflciency  pf  the 
appropriation  conld  not  have  been  construed  to  require  a  fuU  supply  of 
indifferent  material  and  workmanship. 

The  sum  total  of  all  the  appropriations  expended,  inclusive  of  sewerage, 
furniture,  carpets,  and  scientific  apparatus  for  laboratory,  is  $140,420, 
and  the  bmlding  contains  five  hundred  and  sixty-five  thousand  cubio 
feet  of  available  space.  The  cost  is,  therefore,  but  twenty-four  and  three- 
quarter  cents  per  cubic  foot,  which  compares  most  favorably  with  any 
Bimilar  edifice  erected  by  government  or  private  individuals. 

ADOIiPH  CLUSS,  Architect. 

Hon.  Horace  Oapron, 

Commissioner  of  Agriculture. 


REPORT  OF  THE  STATISTICIAJ^. 


fim :  I  have  the  satisfaction  of  reporting  another  year  of  agricultural 
prosperity,  in  which  gamers  have  been  Aill,  and  food  products  for  the 
Bustenance  of  forty  millions  of  human  beings  have  been  abundant,  and 
within  the  means  of  the  humblest,  while  prices  have  been  moderately 
Remunerative  to  the  producer. 

Jhe  tendency  of  population  to  the  cities  and  to  unproductive  and 
speculative  employments  is  less  marked  tiian  heretofore;  the  young  man, 
looking  for  a  career  of  business,  now  turns  to  agriculture  as  an  industry 
worthy  of  his  education  and  aspiration.  The  capitalist,  unlike  the  specu- 
lator holding  as  a  desert  thousands  of  fertile  acres,  now,  sometimes, 
enters  the  arena  of  agriculture,  and  shows  the  farmer,  doubtful  of  tiie 

Srofit  of  his  business,  that  a  man  of  brains  and  means  can  legitimately 
old  and  tboroughly  and  profitably  cultivate  ten  thousand  acres.  GUie 
defeated  warrior  in  a  cause  forever  lost  is  patiently  and  cheerfully  fol- 
lowing a  war-horse  that  is  now  a  plow-horse;  and  the  fireedman,  unused 
as  he  is  to  self-control  and  proverbially  unmindful  of  his  coming  wants, 
is  more  faithful  and  ef&dent  as  a  free  laborer  than  he  was  in  previous 
years.  Invention  and  mechanical  skill  were  never  more  active  and  benefi- 
cent in  their  gifts  to  productive  industry.  All  these  favorable  indica- 
tions point  to  increased  abundance  in  the  future  to  meet  the  requirements 
of  a  rapidly  increasing  population,  and  a  more  ample  and  luxurious  style 
of  living. 

The  approaching  completion  of  the  Pacific  railroad  is  already  opening 
to  cultivation  the  fertile  plains  that  were  formerly  held  as  deserts,  and 
the  valleys  of  the  Bocky  Mountains,  enlarging  our  field  for  the  collection 
of  agriciQtural  statistics,  and  furnishing  home  supplies  to  the  miners  and 
railroad  builders  of  the  new  west. 

The  extent  and  constantly  changing  condition  of  our  vast  territory 
render  attempts  at  detailed  estimates  of  production  somewhat  hazardouis ; 
yet,  so  far  as  opportunity  has  been  afforded  for  verification,  the  results 
have  been  quite  satisfactory.  As  to  the  new  and  rapidly  growing  settle- 
ments of  the  West  which  were  scarcely  commenced  at  <£e  date  of  the 
last  census,  it  is  simply  impossible  to  attain  a  high  degree  of  accuracy 
witiiout  a  careful  census  annually. 
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The  usual  tabulations  of  estiioates  are  preceded  by  more  comprehen- 
eve  statements  concerning  the  principal  croim  of  the  conntry.  • 

WHEAT. 

A  disposition  to  increase  the  breadth  of  wheat-planting  was  evident 
early  in  the  season,  and  in  all  parts  of  the  coontry.  New  England  felt 
tiie  impulse  slightly  in  the  spring  sowing^  though  the  eastern  crop 
scarcely  affects  tiie  grand  aggregate.  The  increase  was  mainly  in  win- 
ter wheat,  except  in  Minnesota,  Iowa,  and  Nebraska.  Texas  failed  to 
attain  tiie  acreage  of  the  previous  year,  and  Kentucky  and  Wisconsin 
scarcely  equalled  their  area  in  1868. 

The  early  reports  of  condition  were  generally  favorable,  and  noted  by 
the  absence  of  winter-killing,  except  to  a  very  limited  extent,  princi- 
p^y  in  Kentucky  and  Tennessee.  Rust  was  prevalent  only  in  small 
areas,  and  to  a  slight  extent;  and  waa  more  frequently  reported  in  Hie 
States  between  Maryland  and  Georgia,  and  in  Kentucky,  than  else- 
where. 

In  June  the  prospect  was  unusually  cheering,  promising  a  better  yield 
than  in  any  season  since  1863,  and  with  a  larger  acreage  than  ever 
before,  rendering  probable  an  aggregate  production  of  nearly  a  bushel 
ver  capita  more  than  the  supply  of  tiie  previous  year.  The  excessive 
heat  in  the  latter  part  of  June  and  the  month  of  July,  which  served  to 
perfect  the  grain  in  deep,  well  drained  soils,  wrought  decided  iiyury  in 
diecking  the  full  growth  of  the  stalk  and  shrivelmg  the  ripening  ker- 
nels, in  loose  prairie  soils,  and  in  undrained,  surface-scratched  fields,  so 
numerous  in  the  defective  cultivation  of  the  present  day.  There  was 
little  complaint  of  insect  attacks,  and  qilite  as  little  loss  from  blight  and 
rust,  or  casualties  of  any  kind,  yet  the  loss  to  production  by  this  unsuit- 
ableness  of  temperature  to  soil  and  cultivation  was  probably  not  less 
tiian  twenty  millions  of  bushels. 

The  estimated  increase  over  the  previous  crop  (of  212,000,000)  was 
about  18,000,000,  the  aggregate  production  of  1868  being  estimated  in 
round  numbers  at  230,000,000  bushels.  This  increase  was  obtained  west 
of  the  Mississippi,  the  older  States  failing  to  furnish  the  quantity  per 
cmUa  produced  in  1867 — faOing  to  advance  with  increase  of  population. 

jProgress  of  wlieat^omng  westward. — ^The  progress  of  wheat-growing 
westward  is  a  significant  feature  of  our  agriculture.  In  nine  years, 
since  1859,  it  has  been  out  of  all  proportion  to  the  increase  of  i>opulation 
in  tiie  same  section.  West  of  the  Mississippi,  in  1859,  the  quantity  har- 
vested was  about  25,000,000  bushels;  in  1867  it  had  increased  to 
65,000,000  bushels;  and  in  1868  the  product  was  70,000,000  bushels.  Nine 
years  ago  the  proportion  produced  was  but  fourteen  per  cent. ;  now  it  is 
thirty  per  cent,  of  the  total  product.  At  this  rate  of  increase  more  than 
half  of  the  wheat  of  the  country,  ere  many  years  shall  elapse,  will  be 
grown  west  of  the  Mississippi — ^probably  before  this  western  section 
shall  have  half  the  x>opulation  of  tiie  area  east  of  it. 

A  comparison  of  the  movement  of  wheat  production  in  some  of  the 
principal  wheat-growing  States  will  illustrate  this  state  of  fact^t :     . 


State. 

110. 

1859. 

1888. 

Wmmnim 

1,401 
1,530.581 
17,328 
14.487,351 
6,214.458 
9,414,575 

2,188,993 
10,449,403 

5,928,470 
15,119,047 
16,848,267 
23,837,023 

14,500,000 
SO.  300, 000 

I»wa 

Oftltibnna 

SI.  000, 000 
17, 550, 000 

Ofcte 

bAfSBft 

17,366,000 
28,560,000 
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The  wheat  prodnction  of  the  three  States  first  named,  as  shown  above, 
ifl^mainly  the  growth  of  the  past  twenty  years;  that  of  IQinoJs,  so  rapidly 
progressive  between  1849  and  1859,  has  made  a  slow  advance  since, 
while  the  product  of  Ohio  and  Indiana,  as  compared  with  the  advance 
of  population,  is  an  actual  reduction,  notwithstanding  the  fact  that  there 
are  millions  of  acres  in  the  former  State  yet  in  original  forest,  and  in  the 
latter  a  still  larger  area,  both  in  forest  and  prairie,  not  yet  subdued  by 
the  plow. 

The  following  statement,  furnished  by  J.  M.  Shaffer,  secretary  of  the 
Iowa  Agricultural  Society^  shows  the  rapidly  increasing  quantity  of  sur- 
plus wheat  shipped  (by  rail  only)  from  Iowa : 


BuBbels.     r 

1866 3,331,769| 

1866 4,740,4401 


BushelA. 

1 867 6, 539, 628 

1868 8, 843, 162 


The  reason  for  this  tendency  is  obvious.  The  pioneer  upon  the  prai- 
ries is  a  wheat-grower,  because  wheat  is  a  cash  crop,  and  demands  a 
small  outlay  of  labor;  he  depends  upon  its  proceeds,  not  only  for  a  liv- 
ing, but  for  farm  improvements,  the  purchase  of  stock  and  farm  imple- 
ments, and  for  the  erection  of  a  farm-house  in  place  of  the  log  shanty, 
stnd  for  bams  and  shelters  instead  of  straw-covered  sheds  and  straw 
stacks.  He  knows  there  is  danger  of  reducing  the  productive  value  of 
his  land,  but  its  original  cost  was  an  insignificant  fi^ction  of  its  intrin- 
sic value,  which  is  more  than  repaid  by  the  net  proceeds  of  a  single 
crop.  He  cares  little  for  a  small  diminution  of  productive  capacity, 
while  he  can  fence  and  stock  his  farm,  and  place  money  in  bank,  trom  t^e 
sale  of  successive  crops  of  wheat,  and  then  sell  the  naked  land  for  tenfold 
its  original  cost.  Immediate  returns,  with  the  least  labor  and  capital, 
are  the  object  of  the  pioneer.  As  an  expedient,  for  a  poor  man,  the  pres- 
ent practice  may  be  tolerated ;  as  a  regular  system  of  farm  manage- 
ment, it  is  reprehensible  and  ruinous.  It  will  doubtless  continue  in  vogue 
tiU  our  virgin  wheat  lands  are  run  over  by  pioneers,  who  will  ultimately 
be  succeeded  by  scientific  farmers  who  will  practice  rotation,  draining, 
irrigation,  in  certain  sections,  and  fertilization  from  home  resources, 
when  tiie  yield  will  be  greatly  increased  and  crops,  will  be  surer. 

The  relative  area  of  wheat  must  therefore  continue  its  decrease  east- 
ward, and  its  increase  westward,  till  our  agriculture  changes  from  its 
chrysalis  state  to  its  development  as  a  complete  system.  At  present 
our  agriculture  suffers  from  want  of  balance  between  exhaustive  bsiA 
restorative  crops ;  from  an  undue  preponderance  of  bread  crops,  cotten, 
tobacco,  and  oi/her  products  consumed  away  from  the  farm  and  never 
in  any  of  thei'  elements  returned  to  the  soiL  Boot  crops  and  hay,  f^ 
upon  the  farm,  tend  to  increase  the  producing  capacity  and  market  value 
of  land,  and  may  properly  be  regarded  as  restorative  crops.  Com,  when 
fed  to  hogs  and  cattle  on  the  farm,  may  perhaps  be  placed  in  that  cate- 
gory, but  a  large  i^roportion  of  tlie  crops  sent  to  domestic  or  foreign  mar- 
kets, whether  for  human  food  or  feed  for  horses  or  other  animals,  is 
utterly  lost  as  a  fertilizing  agency  upon  the  farm. 

The  careful  observer  w&l  find.  ui>on  a  survey  of  the  statistics  of  pro- 
duction in  different  countries,  tnat  wherever  the  balance  is  in  favor  of 
restorative  crops,  the  yield  per  acre  is  highest,  and  vice  versa.  He  will 
almost  be  inclined  to  regard  the  yield  as  necessarily  in  proportion  to  the 
percentage  of  area  in  such  crops.  The  following  tabulation  presents  a 
fwr  view  of  the  relative  percentage  of  area  in  restorative  and  exhaust- 
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iye  crops  in  the  countries  named,  and  also  the  average  yield  of  wheat 
per -acre  in  each  of  those  countries : 


Conntiy. 

ReitoratiTO. 

TieMofwbMt 
per  Aore. 

VMlan^ _ 

P«rcmt 
33 
45 
54 
60 

Percmt, 

m 

55 

46 
40 

Bushelt. 
28 

17 

Pramm .......,.TTr...Vr.,rr,-...r-n. 

14 

UaftffdBtaiiM... 

13 

The  EngUE^  colonies  on  the  Pacific,  where  land  is  cheap,  follow  the 
exhaustive  practice  of  the  United  States,  rather  than  the  restorative 
^tem  of  the  mother  country,  and  the  result  is  shown  in  a  yield  of 
oereals  not  exceeding  our  own  rate  of  production. 

The  influence  of  the  Department  of  Agriculture  has  been  strongly 
directed  to  the  conservation  and  recuperation  of  all  the  elements  of  fer- 
tility in  our  soils,  and  to  the  encouragement  of  restorative  processes  and 
systems  of  cropping.  If  wheat  plantations  may  still  predominate 
beyond  the  Mississippi  and  Missouri,  there  is  no  excuse  for  failing  to 
inaugurate  a  complete  system  of  American. agriculture  in  Illinois  and 
more  eastern  States,  which  shall  be  self-sustaining  and  tending  con- 
stimtly  to  increase  oi  production  and  profit. 

The  evil  tendency  of  slip-shod  culture  and  neglect  has  often  been 
shown  in  the  rapid  decrease  of  yield  and  reduction  in  quality.  It  is  not 
winter  wheat  alone  that  is  decreasing  in  value.  The  deterioration  oi 
spring  wheat  is  shown  conspicuously  by  the  inspection  returns  of  Mil- 
waukee, from  which  it  appears  that  four-tenths  of  the  receipts  of  tiie 
past  four  years  have  been  marked  *^  Kumber  2 ;"  in  1866  but  one-tenth 
was  "Number  l,'^  and  more  than  a  fourth  "  Number  3 :"  ind  less  than 
one-half  in  the  four  years  has  been  accepted  as  "IS umber  I.''  The 
statement  is  as  follows: 


Cxx>pof— 

FIR  CENT. 

No.l. 

No.  2. 

No.  3. 

mM* 

]0gB 

37.5 

60.  a 

10.8 
77.0 

50.4 
34.3 

60.7 
16.6 

2.4 

4.8 

28.8 

0.7 

l$Bf 

0.7 

IMS 

2.7 

ym..' '• 

7.4 

The  fault  is  not  inherent  either  in  soil  or  climate.  It  is  fully  accounted 
Ibr  by  deficient  preparation  of  the  seed  bed,  rank  growth  of  grass  or 
weeds,  and  neglect  of  that  systematic  variety  in  cropping  necessary  for 
the  preservation  of  a  proper  equilibrium  in  the  elements  entering  into 
the  production  of  wheat. 

Quantity  required  for  consumption, — The  consumption  of  wheat  is 
increasing  in  this  country.  Formerly,  somewhat  less  than  a  barrel  of 
flour  yearly  per  capita  would  supply  the  bread  consumption.  "Kye  and 
Indian''  or  "brown  bread  "  in  the  east,  and  com  bread  in  the  south,  were 
fer  more  generally  used  than  at  present,  and  constituted  the  real  *' stall 
of  life.''  A  barrel  of  flour  at  Christmas  was  the  entire  wheat  supply  of 
the  year  for  a  large  class  of  southern  white  families,  while  of  course  the 
negroes  had  no  flour  bread,  except  a  casual  crumb  from  the  planter's 
k^hen.  Bailroads  have  had  a  wonderful  influence  in  equalizing  con- 
somption.    WhilCj  in  1860,  the  west  produced  nine  and  three-fourths 
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bushels  to  each  inhabitant.  New  England  yielded  but  eleven  quarts  to 
each  individual;  and  yet  the  traditional  brown  bread  has  nearly  disap- 
peared from  eastern  tables,  and  no  difficulty  is  experienced  in  obtaining 
rail  supplies  of  flour,  since  the  building  of  the  network  of  railways  con- 
necting nearly  every  village.  Even  the  larger  cities,  crowded  with  tens 
Of  tiiousands  of  laboring  poor,  show  little  if  any  diminution  in  con- 
sumption of  flour  during  the  past  three  years  of  high  prices.  There  is 
another  reason  for  increased  consumption  in  the  enlarged  facilities  for 
production,  by  means  of  machinery^  which  has  superseded  at  least  half 
of  the  manual  labor  formerly  required  in  cultivating,  harvesting,  and 
cleaning. 

In  1839  the  crop  was  84,823,272  bushels,  or  4.76  to  each  inhabitant; 
in  1849,  100,485,944,  or  4.33  to  each  individual;  in  1859,  173,104,924 
bushels,  or  5.50  per  capita;  in  1868,  by  estimates  of  this  department, 
230,000,000  bushels,  including  Oregon  and  the  territories,  which  are  not 
found  in  the  tables.  As  the  increase  of  population  was  thirty-five  per 
cent,  from  1840  to  1850,  and  also  from  1850  to  1860,  a  similar  pro  rata 
increase  from  1860  to  1868  would  make  oui*  population  39,000,000.  If 
the  same  ratio  of  increase  could  be  expected  through  tliis  decade,  viz., 
thirty-five  per  cent  in  population,  and  twenty-five  per  cent,  in  the  whe^t 
yield  in  proportion  to  population,  the  crop  of  1869  would  be  292,000,000 
bushels,  and  that  of  1867  should  have  been  more  than  260,000,000  bush- 
els. Though  far  better  than  the  two  preceding  crops — a  feir  yield  upon 
a  broad  area — it  probably  did  not  exceed  our  estimate,  224,036,600 
bushels,  exclusive  of  that  produced  by  Oregon  and  the  Territories.  Of 
course  there  is  no  expectation  of  permanency  in  the  rate  of  increase  of 
the  last  decade;  yet  with  the  prodigality  and  wastefulness  of  food  for 
which  our  people  are  not^d,  there  is  no  reason  to  doubt  that  we  shall 
attain  a  consumption  at  least  as  large  per  capita  as  that  of  Great  Brit- 
ain, viz.,  six  bushels,  in  addition  to  the  com  which  must  always  consti- 
tute an  item  in  our  subsistence.  The  rapid  dissemination  of  reapers 
and  threshers,  and  the  increasing  facilities  for  a  general  distribution  of 
wheat,  are  circumstances  favoring  a  lower  price  and  a  further  advance 
of  the  individual  rate  of  consumption.  The  present  increase  of  wheat- 
growing  in  the  south  is  the  commencement  of  a  movement  which  will 
add  materially  to  the  aggregate  of  future  crops;  a  confident  expectation 
of  a  home  supply  of  Uiat  section  is  held,  but  it  is  neither  probable  nor 
desirable  that  exportation  of  southern  wheat  should  ever  be  a  promi- 
nent interest,  other  crops,  of  less  bulk  and  greater  value,  promising  far 
greater  returns.  With  all  this  stimulus  to  enlarged  production — ^tbe 
food  requirements  of  a  prosperous  i)eople,  the  larger  use  of  flour  by  the 
poorer  classes,  extended  facilities  for  its  distribution  through  districts 
yielding  wheat  very  sparingly,  the  greater  economy  of  production  by 
the  employment  of  larm  machinery,  and  the  more  general  growth  of  this 
cereal  in  the  distant  west,  the  south,  and  on  the  Pacific  coast,  it  would 
be  a  short  wheat  crop  in  1869  that  should  not  aggregate  270,000,000 
bushels. 

COBN, 

A  disposition  was  manifested  to  obtain  a  large  planting  of  com  in  the 
spring  of  1867.  The  South  was  anxious  to  be  independent  in  feed  for 
farm  stock  and  supplies  of  bread,  and  put  in  more  of  the  staple  grain 
than  usual.  Prices  were  high  in  the  West,  a  large  meat  production  was 
wanted,  and  farmers  were  therefore  desirous  of  extending  their  fields  of 
maize,  but  their  labors  encountered  many  impediments,  the  principal 
being  a  spring  so  wet  as  to  retard  the  operations  of  the  plow,  and  a 
scarcity  of  farm  laborers. 
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The  cold  rains  also  caused  slow  growth  and  an  nnpromising  appear- 
ance until  the  summer  was  somewhat  advanced,  when  a  serious  drought 
set  in,  which  continued  until  the  season  of  ripening,  resulting  in  a  loss 
of  one-third  of  the  exx)ected  crop  in  the  principal  corn-growing  section 
of  the  Union — the  Ohio  valley.  The  aggregate  yield  of  the  year  was 
less  by  250,000,000  bushels  than  should  have  been  reasonably  expected 
as  a  good  crop;  the  revised  estimates  showing  but  768,000,000  bushels, 
agaiMt  838,000,000  in  1859,  when  1,000,000,000  are  required  for  con- 
sumption, export,  and  a  reserved  stock. 

In  1868,  the  necessity  for  a  determined  effort  to  make  good  the  defi- 
ciency of  com  was  apparent  to  all.  Eetums  of  estimates  of  acreage 
showed  an  increase  of  more  than  two  millions  of  acres,  or  about  seven 
per  cent.  A  large  proportion  of  this  advance  was  in  the  southern  States, 
indicative  of  an  apparent  intention  to  make  that  section  self-supporting, 
and  its  cotton  strictly  a  surplus  product.  The  following  is  a  statement 
of  the  estimated  increase  or  decrease  of  acreage  in  the  several  States : 


Stat«. 

ACRKS. 

IncreaM. 

DacreaM. 

Wrim 

6,200 

N«w  tlampihira 

8,768 

Venncml 

1,440 

Mflanctraictti 

4,245 

4,2& 

Oonaeetlrat ..I................... ...! 

4,645 

Kew  York 

11,990 

Hew  Jetwfj 

21,S!tt 

38,096 

DfeUWkra 

93,251 

HarjUiul 

35,601 
149,974 

84,504 
151,606 

ViTftaia 

Horth  Carofina 

&Bth  Ounltp* ..    .        ...                      ..        ...             A 

fljuiiaiii 

67,431 

n^::::::::::::::::::::::::.:v^^:vi:::::[v:::v^^ 

69,088 
701,234 
825,096 
179,555 
118,871 
262,279 

44,648 
1,002 

Alftbanw                                                                                                                 % 

Mkrtirippi::::::::::;:::::::::::::::::::::::;:::::::;::::::::::::::::::::::^::: 

T--if*tiSr; ; :;              ;            " " 

TexM 

Aiknna 

Wttt  Yfavinia 

KcBtMkr : 

105,197 

Mtemri.. 

157,811 

IDhioii 

654,913 

bdhuw ,           ... 

94,121 
52, 31 

Obio .............-/.„r.iiiiii 

mtwm 

88,687 
86,561 
96,417 
187,830 
149,015 
74,499 

Wiwx^^iffff  ^     ^ 

ff  isiMvofa .  . 

IcMra 

TtrtiM 

Hebraaka 

Ciilferafai 

The  high  temperature  of  July  was  favorable  to  the  growth  of  com, 
which  is  generally  grown  upon  deep,  rich  bottoms ;  and  &e  prospect  was 
good  for  a  thousand  million  bushels  until  August,  when  unseasonably 
cool,  and,  in  some  localities,  wet  weather  set  in,  followed  by  early  frosts. 
The  result  was  a  sudden  and  an  injurious  check  at  the  critical  period  of 
earing,  resulting  in  late  ripening,  smut,  and  other  evidences  of  abnor- 
ntd  conditions. 

While  the  early  summer  was  excessively  warm,  few  localities  suffered 
ftom  drought;  showers  were  sufficiently  frequent,  as  a  rule^  and  the 
beated  term  was  not  of  long  continuance.  Ldi  August  the  ram-fall  be- 
)ii\jurioas,  and  much  dmiage  to  com  was  reported  in  southern  Indi- 
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ana,  southern  Ohio,  West  Yirginia,  and  Pennsylvania.  The  injury  fix)m 
early  frosts  was  heavy  in  northern  Indiana^  northern  Illinois,  and  Iowa. 
Many  local  reports  contained  estimates  of  forty  per  cent,  of  soft  com  in 
consequence. 

These  causes  reduced  the  aggregate  yield  at  least  one  hundred  mil- 
lions. The  final  estimate  is  in  round  numbers  nine  hundred  millions  of 
bushels. 

COTTON. 

A  reiluction  in  the  acreage  of  cotton  is  noted  in  every  State  except 
Texas,  in  which  the  increase  appears  to  be  about  thirty  per  cent.  The  de- 
crease, as  compared  with  the  previous  year,  is  estimated  at  twenty-four 
per  cent^  in  Louisiana,  *eigh teen  in  Mississippi,  thirteen  in  Arkansas, 
twenty  in  Tennessee,  twelve  in  Georgia,  eighteen  in  South  Carolina,  and 
thirty-two  in  North  Carolina.  The  returns  of  diminished  acreage  in 
early  summer  did  not  excite  apprehensions  of  a  decrease  in  the  crop  of 
the  year.  On  the  contrary,  a  reasonable  expectation  was  held  of  a  return 
at  least  equal  to  that  of  1867.  This  confidence  grew  out  of  the  fact  that 
cleaner  and  better  culture  was  attained,  and  in  the  Atlantic  States  a 
larger  amount  of  fertilizers  was  used,  while  a  steady  improvement  in  the 
quSity  of  labor  was  realized. 

A  lack  of  rain  in  the  Gulf  States  gave  rise  to  apprehensions  of  loss, 
and  a  pretty  severe  drought  prevailed  in  Tennessee ;  but  the  cotton 
plant,  if  in  good  soil,  thoroughly  cultivated,  can  only  be  injured  by 
excessive  droughty  and  it  may  well  be  doubted  whether  the  high  tem- 
perature and  continued  sunshine  accomplished  as  much  of  injury  as  they 
effected  lievelopment  and  perfection  of  the  bolls,  and  ultimate  increase 
of  the  crop. 

Fewer  drawbacks  than  usual  were  reported.  In  parts  of  Georgia  the 
continued  dry  weather  (for  ten  weeks  in  May,  June,  and  July)  waa  to 
some  extent  prejudicial.  The  cotton  caterpillar  destroyed  a  portion  of 
the  sea-island  cotton.  The  boll  worm  appeared  in  some  places  to  a  lim- 
ited extent. 

The  autumn  was  remarkably  favorable,  both  for  ripening  and  picking; 
frosts  came  late,  and  the  weather  as  a  rule  continued  dry  and  pleasant. 
The  mean  temperature  of  Mississippi  was  64^  in  October  and  61^  ia  No- 
,  vember ;  in  Texas,  69^  in  October  and  57^  in  November.  The  aggre 
gate  crop  of  the  year  was  estimated  in  October  at  two  million  three  hun- 
dred and  eighty  thousand  bales. 

The  most  egregious  misstatements  are  regularly  made  by  the  bulls  and 
bears  of  the  cotton  markets,  prior  to  the  season  of  picking,  concerning 
the  probable  yield  of  the  year.  Estimates  will  inevitably  appear  in 
business  letters  and  circulars,  and  in  the  news  journals  of  the  day  j  and 
it  is  of  the  utmost  importance  that  judicious  estimates  should  be  made 
and  published  long  before  the  actual  receipts  can  be  footed  up.  The 
t)epartment  of  Agriculture,  having  the  best  facilities  for  an  accurate 
estimate  of  the  coming  crop,  has  issued,  each  October  for  three  years 
past,  at  the  very  commencement  of  the  cotton  harvest,  bulletins  esti- 
mating the  probable  production.  The  first  estimate  was  of  the  crop  of 
1866;  and  while  another  department  of  the  government,  coinciding 
with  the  views  of  the  planters  themselves,  placed  it  at  1,200,000  bales, 
our  figures  were  1,835,000  bales.  The  actujd  receipts  up  to  the  followiEg 
September  showed  that  the  crop  of  1866,  after  deducting  the  cotton  of 
previous  years,  brought  .forth  from  the  hiding  places  of  the  war,  ¥M 
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aboat  l^OOO^OOO  bales.  The  estimates  of  1867  and  1868  were  respec- 
tively 2,340,000  bales  and  2,380,000  bales.  In  every  instance  the 
estimate  has  come  within  50,000  to  150,000  t^ales  of  the  result  as  known 
ten  months  afterwards.* 

The  manafihctore  of  cotton  in  the  United  States  is  steadily  increasing. 
The  rate  of  its  increase  is  indicated  by  the  following  figures : 

Poands. 

Cotton  mannfactiired  in  1791 5,500,000 

Cotton  mana&ctured  in  1801 9,000,000 

Cotton  mann&ctured  in  1811 17,000,000 

Cotton  mannfacturcd  in  1841 50,000,000 

Cotton  mann£actnred  in  1H31 77,500,000 

Cotton  manufactured  in  1841 97,500,000 

Cotton  manufactured  in  1850 245,250,000 

Cotton  manufactured  in  1860 45>iJ,704,975 

Eetums  made  to  the  National  Association  of  Cotton  Manufacturers 
and  Planters,  to  the  date  Jatiuary  30,  1869,  place  the  consumption  ot 
seven  hundred  and  fifty  mills  at  417,367,771  pounds.  The  eighty-one 
known  mills  not  reporting  are  estimated  to  require  27,060,000  pounds. 
With  24.672,229  pounds  used  for  textile  fabrics  and  battinj^,  the  aggregate 
pequirea  per  annum  is  470,000,000.  Allowing  for  possible  exaggeration, 
the  total  consumption  is  assumed  to  be  450,000,000  pounds.  Of  tiiie 
seven  hundred  and  fifty  mills  reported,  eighty-six  are  in  the  southern 
States^  running  225,063  spindles,  consuming  31,415,750  pounds.  The 
foUowmg  table  presents,  in  condensed  form,  the  substance  of  thes^ 
returns: 


fltoU. 


acuity 


49 

16 

ISO 

126 

81 

88 

30 

71 

9 

11 

5 

1 

1 

4 

10 

17 

6 

20 

8 

6 

4 

2 

10 

3 


SpIodlM. 


443,800 

734,460 

28,038 

386,003 

082,376 

545,528 

437,482 

175, 042 

384.828 

48,892 

45,502 

22,834 

10,600 


13,436 

36,060 

24.249 

31,588 

69,782 

25,196 

8,752 

8,528 

924 

13,720 

6,364 


yam. 


Number. 
24i 

29} 


29 

32* 

ail 

17 

21 

121 

13 

14 


10 
151 
10* 
131 
12* 
17 

9 

9* 

e* 

10 
10 


CottoD  upon. 


Pound*, 

28,83?,C0e 

48, 0^,  439 

1,  281, 125 

138.081,144 

51,  93S.  373 

31.652,9tK) 

22, 097. 04^1 

10, 767,  COO 

34, 806,  531 

3,  iW8,  28«) 

7, 972, 800 

3, 170. 000 

1,493.001 


2,475,000 
4,010.000 
3,537,000 
4, 174, 10.1 
10, 864, 350 
2,8-20,596 
1, 457, 000 
1, 372,  104 
258,400 
1, 847, 200 
1, 075, 000 


Arm 


Tentfepf 
■piBdU. 


Ptunit, 

65.00 
65.46 
45.69 
57.87 
47.06 
58.00 
50.51 
61.51 
9a  45 
67.46 
175.29 
138.83 
13a28 


1«4.3I 
111.  18 
145.85 
132.14 
155.70 
11^00 
166.48 
160.90 
2na83 

134.00 
171.62 


*  The  ffopplementary  report  of  the  honorary  oommisaionor  at  the  Paris  ExpooitioD 
reoently  issued  by  the  StiMio  Department  uhos  the  foilowing  lan^oaf^: 

"  It  IB  mnch  to  be  deeired  that  the  Statistical  Bureaa,  estai>ii«hed  at  WashinKtoQ, 
■haU  prepare  and  pnbLiah,  penodically,  fidl  and  reliable  statistics  eonoemiug  all  the 
important  branches  of  business  in  this  ooontry,  similar  to  thoee  isBned  by  tl^  i^ritish 
Board  of  Trade ;  and  it  is  eqoaUy  to  be  desired^  for  the  credit  and  business  interests  of 
the  conntrv,  that  the  AgricnJtnral  Borean  shall  issne  aconrote  statistics  is  pl^oe  of  its 
ftrtufffoi  of  the  cotton  crop,  which,  from  their  supposed  official  character,  have  obtained 
credenee,  while  erroneous  beyond  exense,  to  the  extent  of  about  300^000  bales-  in  jbh<i 
itartement  of  prodnotion  of  each  of  the  last  three  crops.'' 

Aa  the  estimate  of  thl«  d^lMirtment  for  the  hist  of  the  <'liMt  three'^in^ 
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The  increase  in  the  mannfactore  of  cotton  in  Europe  has  also  been 
steady.  From  1835  to  1840  the  quantity  used  in  Great  Britain  was  less 
per  annum  tiian  for  a  similar  period  commencing  with  18G2,  the  year  of 
greatest  scarcity,  not  reaching  a  million  bales,  while  the  annual  average 
for  the  latter  period  of  five  years  was  1,298,417  bales  of  400  pounds 
each.  The  average  for  the  period  of  five  years  commencing  with  1856, 
the  era  of  unexampled  production  of  cotton  goods,  was  2,397,647  bales, 
or  959,058,800  pounds.  The  falling  off  in  consumption  of  raw  cotton, 
therefore,  during  the  scarcity  erf  American  cotton  was  forty-five  per 
cent.  The  present  requirements  of  the  manufacture  are  fully  up  to  the 
average  of  1856-'61,  or  about  2,400,000  bales  of  408  pounds  each,  while 
the  continent  of  Europe  and  the  United  States  re<iuire  2,600,000,  or 
5,000,000  bales  in  all.  Of  this  supply  of  the  spindles  of  Europe  and 
America  this  country  takes  one-fifth,  the  proportion  attained  prior  to 
1860,  and  very  nearly  the  same  quantity.  Were  prices  of  cotton  lower, 
a  still  larger  quantity  might  safely  be  placed  upon  the  markets  of  the 
world,  as  the  consumption  of  cotton  goods  tends  constantly  to  increase. 

The  following  tiible  presents  a  condensed  view  of  the  exports  of 
American  cotton  during  the  past  forty-three  years.  It  makes  an  aggre- 
gate of  26,464,000,000  of  pounds,  and  the  exports  prior  to  1825  would 
bring  the  total  contribution  of  America  to  the  factories  of  Europe  up  to 
about  28,500,000,000  pounda. 


BUUmtm$  ihomng  tkt  uehiol  exportM  of  cottony  as  oJUially  reported^  from 

induiive. 

1836  to  1863, 

BeaJdandeattaB. 

i 

Value  of  cotton— 
export*. 

Value  of   eottoa 
— mannfacturep 
exported. 

Pive  yean  ending  1830 

FlTe  yean  ending  1835 

FWe  yean  ending  1840 

Five  yean  ending  1845 

Pive  yean  ending  1850 ^ 

Five  yean  ending  1655 ; 

jPmMdi. 
63,382,541 
A*,  006, 795 
135,004,803 
.36.495,303 
43,612,376 
54,747,909 

Townds, 
^,219,349,740 
a,  661. 933. 614 
«,  586, 355, 611 
jS;  407, 282, 371 
^^,423,941 
«,  07^547. 896 

$133,122,182 
fart,  614, 9fe3 
:r2l,  191, 127 
256,  846, 555 
296,563,066 
491,169,517 

$5.885,40t 
9,833.079 
15,370,009 
16, 543, 49SI 
23,013,76a 
35,065,947 

ITotal,  90.jMtfi..„ 

267,279,727 

17,445,873,173 

1, 706, 507, 430 

105,712,284 

1856 

1^           25 
15^           25 
12,           58 
13;           56 
15,           98 

6,  21 
43 
47 
21 
^4 

7,  73 
S,           14 
A,          15 

1,338.634,476 

l,fl85,.341,750 

1,106,522,954 

1.372;  755, 006 

1,752,087,640 

^1.345,778 

4,998,121 

10.857.239 

11,860,390 

6,270.589 

643,288,356 

654,731,274 

T79,7C5,318 

■128,382,351 

131,57^859 

131, 3?^  G61 

161,434,923 

191, 806, 555 

34, 051, 483 

1.180,113 

6, 652, 405 

9,81)5,854 

5.7i?0,549 

281,3S5.:S3 

SOI.  470, 433 

152,820,733 

6,967,309 

1857 

6, 115, 177 

1858 

5,651,504 

1859 

8.316.22SI 

18C0 » 

10,934,796 

1861 

16,957,038 

1862 

2,937,464 

1863                                             J 

2,906,411 

1864 

1,456,901 

1865 

3,331,582 

18C6 

1,780,175 

1867 

4,608,217 

U68 

4,871.054 

ToUl,  13ye*n 

93,403,960 

9,018,464,684 

1,437.763,132 

76,833,850 

Total,  43  yean.^.....m...>>. 

360.683,707 

96,464,338,057 

3,144,270,562 

182,546,134 

bales,  and  as  scarcely  half  bad  been  delivered  at  the  date  of  this  report,  the  assninp- 
tiou  of  an  underestunate  of  300,000  bales  was  as  unwarrantable  as  it  has  proved 
erroneous.  The  estimate  of  1867  was  2,340,000,  while  the  Commissioner  places  the  yield 
at  2,599,241,  which  is  a  greater  error  than  the  estimate.  He  declaren  the  crop  of 
1865  to  have  been  2,34^116,  when  every  •ne  at  all  acquainted  with  the  history  of 
that  crop  is  well  aware  that  a  large  proportion  of  this  aggregate  of  receipts  was  grown 
in  previoas  years,  and  that  the  planting  season  in  the  very  midst  of  the  expiring  throes 
of  the  war  was  generally  disregarded  or  utterly  ignored.  His  error  mainly  consists  in 
not  discriminating  between  the  crop  of  a  given  year  and  the  cotton  movement  of  the  com- 
mercial year.  lie  takes  no  account  of  the  old  cotton  in  the  hands  of  planters.  Hi$ 
attention  is  re$petafuUy  coXUd  to  a  Mingle  jiMtoftM^^  folfi  ^§0Q  Mm,  fhejprfismtjfear,  grovm 
during  the  war  ! 
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CE0P3  OP  1868. 

TaiU  skotnng  the  amount  in  huaJuls,  <pc.,  of  Mch  principal  crop  of  the  several  States  named,  the 
field  per  aertj  the  total  acreage,  the  average  price  in  each  State^and  the  value  of  each  crop  for  1Q68. 


Product. 


r 


1^ 


g3 


•a 

I* 

•a 


.buaheli. 
..,.do. 


iBdUncom 

Wheat 

Ry« do., 

0»to do... 

Bariey do... 

BackwhMt do... 

Potatoes do... 

Tobacco pounds. 

H&7 • tons. 


1,590,000 
168,000 
145,000 

1,863,000 
500,000 
348,000 

S.  500, 000 


S9.8 
10 
15 
82 
16.1 
23 
130 


53,355 
16,600 
9,666 
84,636 
34,784 
15,130 
42,307 


$1  38 

2  40 

1  61 

88 

1  26 

96 

78 


1,228,000 


LOS 


1,203,921 


12  00 


Total.. 


mew  HAMPflHIRl. 

lodtsaoora biuhdi. 

Wkeat do. 


..do.. 


OaU do. 

Barl?y do. 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Bay tons. 


1,511,000 
257,000 
136,000 
1,232,000 
80,000 
78.000 
3,950,000 


35 

11.7 
12.8 
2&5 
21.6 
20 
132 


1,460,597 

43,171 
21,965 
10,625 
46,490 
3.703 
3,900 
29,924 


917.000 


917,000 


13  50 


Total.. 


1,076,'778 


?rbeat. 
1^-... 


.boshali. 
....do. 


Oats 

Barley 

Buckwheat 

p9tatoes 

Tobacco pounds. 

Bsy tons. 


.do., 
.do., 
.do., 
.do.. 


1,678,000 
714,000 
141,000 

4,055,000 
9L00O 
168;  000 

4,800,000 


38.5 

16 
14.8 
30 
23 
14 
135 


43,428 
44,625 

9,527 
135,166 

3,956 
12,000 
35,555 


$1  34 

226 

1  43 

75 

1  44 

96 

GO 


1,010,000 


1.02 


990,196 


14  50 


Total. 


1,274,453 


MASSACHUSrm. 

Isdlaneoni bushels. 

Wheat ..* w do. 

Rye. 


Oats 

Barley 

Backwbeat . 
^atoes  .... 
Tobacco.... 
Dsj 


.do. 


....do. 

....do... 

....do... 

....do... 

.pounds. 


1^  299k  000 

166,000 

445,000 

1,261,000 

138,000 

73,000 

4,050,000 

4, 161, 000 

1.207,000 


37 
15.5 
16.1 
24.1 

2ai 
ia2 

116 
1300 
L37 


61,945 

10,709 

27,639 

52,32i 

6,865 

6,5.W 

34,913 

3,201) 

881,021 


$1  33 
2  40 
1  66 

90 
1  56 
1  08 

93 

1^37 


ToteL. 


RHODE  ISLAND. 


Wheat. 
Bya. 


.bushels. 
....do. 


...do.... 

Oats do... 

Barley do... 

Boekwhaat do... 

PMatoes do... 

Tobacco pounds. 

Hay tons. 


475,000 

8,600 
31,000 
200,000 
50,000 
3,100 
700,000 


27 
14.3 

lao 

28 

23 

17 

101 


1, 064, 145 

17,592 
601 
1,807 
7,142 
2,173 
182 
6,930 


71,000 


1.12 


63,392 


20  00 


Total.. 


99,870 


cojnrxcTfcuT. 


Wbtat. 

Oats.V.V-'.I! 

Barley , 

Backwfaeat. 


.bushels. 
....do... 
....do... 
....do... 
-...do... 
....do... 
....do,.. 


9,152,000 

73,000 

837,000 

9,705^000 

17,000 

900,000 

1,750,000 


34 

15.5 
14.5 
27.7 
20 
18.9 
117 


63,294 

4,709 
57,724 
^,033 
850 
10,989 
14,957 


$1  35 
2  00 
1  48 

82 
1  26 
1  20 

91 


1^194,900 
403,200 
233,450 
1.526.840 
705,600 
334,080 
4,290,000 


14,736,000 


24,423,370 

|8,1«,T» 
621,940 
214,880 
936,390 
117.600 
72,540 
9,804,500 


19,379.500 


19,306^010 


«^M0^480 

1,613,640 

201,630 

3,041,950 

131.040 

161.280 

9,680^000 


14,645,000 


94,914,390 


$3,095,440 

396,400 

738,700 

1, 134, 900 

215,280 

78,840 

3,7fA500 

957,030 

22,172,590 


32,487,680 

1783,751 

18,99i 

57,350 

154,000 

80,000 

3,697 

749.000 


1,420.000 


3,208,647 


$8,905,900 

146,000 

1.233,760 

9.218.100 

21.490 

940,000 

i«  509.  sot 
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Table  $homng  the  amount  in  bushds,  Sfc,  of  each  prinei^nU  crop^  ^e.~Coiiti]iaed. 


Prodnot 


Tobaeeo.. 
Hay 


CORNEcncuT—Contlnaed. 


.ponndi. 
....tona. 


Total. 


IfXW  YORK. 

Indliiaooni biuhelf. 

Wheat do... 

Rye do... 

Oata do... 

Barley do... 

Buckwheat do... 

Poutoet do... 

Tobaeoo pounds. 

Hay toni. 


Twial. 


KEW  JKRSKT. 

iDdisDooni buiholf. 

Wheat do... 

Rye do... 

Oat« do... 

Barley do... 

Buckwheat do... 

Fotatoee do... 

Tobaeoo ponods. 

Hagr tone. 


Total., 


Indlaaooni. 

Wheat 

?7* 


FIKNSTLVAIII4. 


.bixBheli. 
....do. 


.do.. 


Oate do. 

Barley do... 

Boekwheat do... 

Fotatoee do... 

Tobaeeo... poaoda. 

Bay ; tou . 


Total. 


IndiaDoom.. 
Wheat 


DXLAWARI. 


.bnaheli. 

....do... 

Rye do... 

Oati do... 

Barley do... 

Buekwheat do... 

Potatoei do... 

Tobacco potwda. 

Hay tons. 


Total. 


MARTLAND. 

Bidlaneom bnshela. 

Wheat do... 

Rye do... 

do... 

................. ...do... 

do... 

poanda. 

tona. 


OaU 

Barley 

Buckwheat.. 
Potatoea  .... 
Tobacco.... 
Bm7 


Total.. 


TlRaiNIA. 

Indian  com bnabela. 

Wheat- do... 

Rye do. 


Oata do., 

Barley do. 

Bnckwhoat do. 

do. 


7,063,000 
883,000 


1450 
1.15 


20,910,000 
8,497,000 
4, 845. 000 

95.000,000 
3,840,000 
5,836,000 

85,340,000 

12,000,0*10 
4,500,000 


10,916,000 

1,432,000 

1,308,000 

5,368,000 

96.000 

859,000 

3,e70,000 

150,000 

486,000 


31,979,000 
15, 300, 000 

6.558,000 

66,106,000 

•900,000 

8.994.000 
11,859,000 

4.617,000 

9,448,000 


3,875.000 

691,000 

39,000 

1.436,000 

6,000 

99,000 

345,000 

19.000 

33,000 


19,349,000 

5, 706,000 

503.000 

6.096,000 

2).  000 

188.000 

1,905,000 

16,404.000 

919,000 


19, 969, 000 

6,914,000 

760.000 

8,671,000 

5.000 

157.000 

1, 39^000 


i 

3  . 


39 

14.6 
15.1 
96 
91.4 
19.7 
94 
800 
1 


37.5 

ia9 

13.5 
99.4 
92.9 
16.7 
97 
700 
1.40 


36 
19.8 
13.2 
97.8 
91.4 
1&5 
88 
895 
1.35 


95 
19 

6.7 

8 
94 
90 
75 
COO 

1.95 


97.7 

ia9 

19.1 
18 

sa6 

18.7 
94 
560 
1.96 


19.3 
8.4 
8.3 

17.8 

15 

lai 

.74 


4,871 
767,826 


1,022,873 


653,437 

561.966 
320.860 
961.538 
179, 439 
998,781 
969,574 
15,000 
4,500.000 


7,780,615 


979,496 

103.  C91 

100,599 

839,649 

1,135 

61,017 

37,635 

914 

347, 149 


1.153,094 


913,686 

1,195,319 

496.816 

1, 96-2, 30J 

27,570 

498.424 

134, 6B1 

5,996 

1,613,333 


7,067,721 

131,000 

57,563 

4,776 

179,500 

208 

1,100 

4.600 

20 

96.400 


405,187 


445^612 

569,411 
41.570 

3:*6,6C6 

978 

10,053 

12,819 

29,292 

171.093 


1, 609. 694 


1,034,663 

833,005 

91.506 

487,134 

333 

8,539 

10,943 


h 

I* 

0  a 


$0  25 
17  95 


$1  19 

208 

1  37 

74 

1  78 

1  01 

76 

19.5 

15  00 


$0  99 

2  11 

1  50 

69 

1  55 

1  96 

97 

10.5 

19  00 


$1  00 

1  96 

1  39 

61 

1  64 

1  09 

93 

08 

16  00 


$0  65 

1  90 

1  40 

60 

1  29 

1  25 

1  00 

09 

90  UO 


$0  87 

2  09 

I  35 

64 

1  22 

1  20 

93 

10.6 

i6  77 


$0  76 

1  90 

1  18 

54 

1  00 

96 

74 


1 

Eh 


$1,765,750 
15,231,750 


25,350,480 


163.419.900 
17.673,760 

6,637,650 
18,500.000 

6,835,900 

5, 944. 660 
19.958.400 

1.500.000 
67,500,000 


167,969.070 


$10,113,640 
3. 091, 890 
9,037.000 
3,703,990 

40,300 
1,090,560 
3,559,900 

15.750 
9.934,000 


39.616,790 


$81,979,000 
30,994.000 

8, 656,  sen 

^969,190 

967.600 

6,964,160 

11,029.360 
369,360 

39,  lad.  000 


166, 690, 160 

$9,783  750 

1.31^900 
44,600 
661,600 
6,100 
97,500 
345,000 
1.080 
660.000 


6.042,730 


$10,743,030 

11,925.540 

679,050 

3,901,440 

28,oeo 

»J5,6«K) 
1,120,650 
1,771,632 
3.672,630 


34,068,939 


$15;  176,  440 

13, 136,  600 

696,800 

4,669,340 

5,000 

153,000 
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takk  tkmoing  the  mwumtd  in  hukeli,  ^.,  #f  M€k  ftrineipal  erap,  tfc.—Coniiiiaibd, 


FMdnet 

It 

1 
< 

Number  of  acres 
in  each  crop. 

h 

It 

1 

VniOlHiA— Continued. 

TobMM 

H*7 

..poondfl.. 

....tOM.. 

«,  000, 000 
236,000 

783 
1,22 

119, 540 
Ic5,245 

$0  8.5 
13  00 

^   $7,956,000 
•     2,938,000 

Total 

2,768,351 

45,944,040 

.bOBhela.. 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
do 

llORTH  CAROLINA. 

MBnedn. 

Wheat 

fc. 

Oata 

BarUy 

Bockwhaat.*. 

PotaloM 

23,368.000 

2,971,000 

389,00;J 

a,  479, 000 

3,100 

23,000 

838,000 

41, 016, 000 

186,000 

14.3 

a9 

7.4 

13 
15.6 
15.6 
76 
657 
L25 

1, 633. 9t^6 

n  J,  urr 

267, 615 

V.)8 

i;474 

11,0-J6 

6i,  4v.'9 

148,  t^ 

$0  78 

200 

1  29 

65 

1  25 

83 

89 

ia7 

15  00 

$18. 295, 480 

5,942.000 

501.810 

2.261,350 

3,875 

19.090 

745.690 

Tobacco 

■V 

..ponndi.. 
tona.. 

6.849.672 
2,790,000 

TotaL 

2,681.654 

37,339,097 

.bauheli.. 
....do.... 
....do.... 
....do.... 

^^_                 SOUTH  CAROUN A. 

9,670,000 

717,  (.00 

54,000 

fi99,CO0 

7,400 

las 

5.6 
5 

9.7 
9 

967.647 

128.005 

10,800 

64,845 

8i22 

$1  00 

225 

1  58 

85 

1  90 

$9,870,000 

Wha^ 

Mjm 

Oata 

1,613.250 
65.390 
534,650 

»ari«y 

Saokirbaat . . 

....do..-. 
....do... 

14,00» 

Facatoea 

T^hftio 

....do.... 
..poQods.. 
tooa.. 

150,000 
102,000 
86.000 

ioi 

500 

a95 

i485 

204 

90.526 

1  55 

17 

17  00 

232.500 
17,340 

■V 

1,462.000 

fi^t^    

1,264,364 

13, 629, 120 

.bnsbeli.. 
....do.... 
....do.... 

•  ...do 

....do 



•lOROIA. 

S7,O4,000 

,      1.8J8,000 

70,000 

1,132,000 

11,800 

12.7 
5.6 
6.9 
12.5 
15.5 

2,149,133 

327,142 

10,  144 

90,560 

701 

$0  91 
2  20 

1  70 
79 

2  15 

$24,837,640 

Ifhm 

te: 

Oata 

Bv|m                                  

4,030^400 
119,000 
894,380 
25,370 

Poftwtoal'                            -•  . 

do 

potAtoet .X 

....do.... 

318,000 

1,213,000 

61.000 

102 

585 

1 

3,117 
2.071 
61,000 

1  48 

30 

21  90 

470,640 

Tobaoeo 

HV 

..poandt.. 

tOOf.. 

363,600 
1,335,900 

Tatal                X     .    .    . 

2,643.921=* 

32.076.730 

..bubela.. 
..-.do.... 
...  do.... 
....do.... 
do 

FLORIDA. 

8,950,000 

1,000- 

9,000 

13,800 

3,000 

las 

9 
10 
11.5 
14.3 

290, 95  J 

111 

900 

1,200 

209 

$1  41 
2  75 
1  75 

1  00 

2  00 

$4,150,500 

Whaat 

1^ 

Oato 

Bvlar 

2,750 
15,760 
13,800 

6.000 

Btt^whcrirt 

do 

fiMal^M 

....do.... 

18,000 

480,000 

8,500 

1 

163 

905 
8,500 

1  70 

28 

21  00 

30.600 

ST":":::;::::::::::;:::;::: 

..pound!.. 
tonf .. 

134,400 
n8,500 

Tatal 

992.940 

4,541,300 

ALABAMA. 

tnftii  oofD •• 

.bOBheli.. 
....do.... 

31,940.000 

829.000 

39,000 

567,000 

8,000 

las 
&i 

5.8 
11.7 

lai 

3,892,592 

135,901 

6,724 

48,461 
792 

$0  86 

1  98 

1  69 

fc*8 

1  83 

$96,866,400 

Whaat   

i;  641;  420 

Bya 

Oiti 

Bvlar  

...do.... 
....do.... 
do.... 

65,910 

496,960 

14.640 

Datk whaat             .  .     ^ 

....do.... 

PoTirtaat                        

....do.... 

340,000 
340,000 
85,000 

61 
566 
1.66 

5,573 

600 

51,904 

1  51 

28 

19  28 

513,400 

Tobacco 

Bay 

..poondf.. 
tona.. 

9.'i,200 
1,658,800 

Total 

3.141,847 

'        " 

31,334,730 

.bnahela.. 
....do.... 

.— • — ,      .       ■ 

Miasisnppi. 
titlfga  rora      r..r 

36^510.000 

943,000 

91,000 

110,000 

8,100 

17.1 
9.1 

ia5 

15.3 
10 

2,077.134 

26,593 

S>000 

7,189 

810 

$0  74 
3  19 
1  97 
1  01 
140 

$96,284,060 

Wbtat                

529,980 

Mf 

3S» 

Svlnr     

....do.... 
....do.... 
....do,... 

41,370 
111,100 
11,340 

^rh-i-V.»« 

do  .. 

fWatiM 

...•do...* 

449,000 

65 

6,800 

145 

640^900 
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Table  showing  the  amount  in  httshtU^  Sfc,  of  each  principal  crop,  Sfc. — Contiimed. 


Prodnot 

1^ 

Is 

i 

'1 

^ 

H 
p 

1 

■ 
a 

Mississippi— Continuod 

Tobacco..... 

H.y /. 

..pounds.. 
....tons.. 

196.000 
42,000 

783 
L25 

160 
33,  GOO 

$0  33.3 
17  00 

$41,958 
714,000 

Total............. 

2,154,266 

28,374,706 

.bushels.. 
....do..-. 
....do.... 
....do.... 
•  do.  . 

L0UI3UNA. 

IndtMi  cxym...... 

17,397,000 
60,000 
21,000 
57,000 

23 

7.3 
11.5 
13 

79a  772 
6,849 
1,826 
3,800 

$0  75 
2  60 
1  90 
1  60 

$13,047,750 

Wbeat 

;y* 

Oati 

Barley , 

Buckwheat 

125.000 
39.900 
91,200 

....do 

Potatoes 

....do.... 

325.000 
22,000 
41,000 

103 

700 

3 

2,006 
20,500 

I  75 

30 
10  00 

568,750 

Tobacco 

Hay ...........a......... 

.pdunds.. 
....tons.. 

6,600 
410.000 

Total , 

825v784 

14  289,200 

.bushels.. 
....do.... 
....do.... 
....do.... 
....do.... 

TEXAS, 
f «u1t  An  AApn  -      

21,337.000 
389,000 

93,000 
861,000 

33,0C0 

25 
6 

11.8 
26.6 
11* 

853,480 
64,833 

7,b8l 
32,368 

3,000 

$0  62 
2  25 

1  59 
90 

2  16 

13,2Sa,940 

hm 

875,250 
147.870 
774,900 

71,280 

Potatoes 

do.... 

340,000 
111,000 
17,300 

61 
466 
L25 

5,573 

238 

13.840 

160 

32 

10  00 

510,000 

Tobacco 

Hay 

..pounds.. 
....ions.. 

35,S20 
173,000 

Total 

981,213 

15.816,760 

..bushels.. 
....do.... 

....do 

....do.... 
....do.... 
....do.... 

ARKAIfSAS. 

Tcdlan  com 

32,449,000 

i,oa»,ooo 

39,000 

439.000 

4,000 

3a5 

ia5 

13.3 
22.5 
11 

1,063,901 

74, 074 

2.939 

19,511 

363 

$0  63 
900 

1  06 
80 

2  10 

$20,442,870 

Wheat 

Rye 

Oati 

Barley 

Buckwheat 

3,000,000 

41,340 

351,300 

8,400 

Potatoee 

....do 

356,660 

2,581,000 

9,400 

63 
900 
L25 

5.655 
2,801 
7.520 

1  33 

U.6 
16  00 

462,000 

Tobacco...............^. «.<..... 

.pounds.. 
....tons.. 

292,436 

Hay 

150,400 

Tttal 

1, 176, 657 

23,748,646 

.bushels.. 
....do.-.. 
....do.... 
....do.... 
....do.... 
..-.do.... 
....do.... 

TE51VX88XZ. 

Indian  eon 

Wheat 

Rt« 

Oati 

Barley •. 

Buckwheat 

Potatoes 

54,772,000 

6,137,000 

224,000 

2.881,000 

19,000 

12,000 

.      1, 180, 000 

40. 168. 000 

153.000 

2S.3 
6.6 
9 

17.4 

laa 

11.4 
73 
815 
L25 

2,164,901 

929,848 

24.888 

165,574 

1,038 

1,052 

16,164 

49,285 

121,600 

$0  49 

188 

1  25 

63 

1  43 

1  21 

75 

16.4 

15  50 

$96,838,290 

11,537.500 

280,000 

1,815,030 

27,170 

'        14,520 

885^000 

Tobacco 

Hay 

.pounds.. 
....tons.. 

6,587.559 
2.356,000 

Total ^^•.... 

3,474,350 

50.341,112 

WEST  TmOINIA. 

Indian  com 

Wheat 

Rye 

Oats 

Barley 

Buckwheat 

potatoes ...... 

.bushels.. 
....do..-, 
-...do.... 
....do.... 
....do.... 
....do.... 
do 

7.695,000 

2, 185, 000 

85,000 

1,755,000 

46,000 

332,000 

575.000 

2, 016,  WW 

136,000 

35 

ia7 

13.6 
24.7 
17.9 
2L8 
69 
611 
1.25 

219,857 

204,205 

0,250 

71,052 

2,674 

15,229 

8>U33 

3,299 

106,800 

$0  75 

188 

122 

51 

1  86 

1  01 

90 

17.1 

15  00 

$5,771,250 

4.107.800 
103.700 
895,050 
85.500 
335.330 
517,500 

Tobacco 

Hay 

.pounds.. 
tons.. 

344.736 

2.040,000 

Total 

639,699 

14,200.916 

DlfTUCKT. 

Indian  eoni.... 

.bnihels.. 
....do.... 
....do.... 

58,187,000 

2,850,000 

477.000 

6,906.000 

149,000 

11,600 

S;  100;  000 

39.7 
&5 
11.5 
23 
16 
15 
80 

1,779,418 
335,294 
41,478 
268,454 
9,312 
773 
26,250 

$0  47 
186 
1  S3 

48 

\U 

67 

$37,347,890 

Wheat 

R«« 

5,301,000 
581,940 

Oats 

....do 

2,834,880 

Barley 

....do.... 

248,830 

Buckwheat 

Poiatoii 

....do.... 

1.407.0Q0 
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TmUe  Mkowing  Ae  amotmt  in  hushdi^  Sfe,,  of  $aek  fnrincipal  crop,  4rc*->Contmaed. 


PndoK. 

1 

1 

ji, 

-< 

i 

II 

> 

1 

I 

Kxji'l  UC&T-<;ostljiiied. 
Tobttceo 

.poondM.. 
....toni.. 

4«,  400, 000 
128,000 

705 
L27 

65,815 

100,787 

1012.7 
13  25 

$5,892,800 
1.696,000 

H«7 

T«tai 

* 

2,027,581 

45,324,606 

.bwhelf.. 
....do.... 

" 

MISSOVRL 

fwBm  wini 

80,967,000 

S.  357.  GOO 

869.000 

4,529,000 

166,000 

64.000 

1,040.000 

10.957,000 

652.000 

3a3 

14 

18.5 

24.2 
17.3 
90 

7y6 

1,40 

2.012,112 

38*J,  642 

14.540 

13>;650 

6,859 

3,G99 

l^.-WSS 

13,765 

465,714 

10  57 
1  49 

96 
43 
1  74 
1  03 
90 
11.3 

11  00 

$34,751,IW 

7. 981, 9.'<0 

258,240 

1, 947, 470 

288,840 

65.920 

936,000 

1,238,141 

7, 172, 000 

WlMiat . 

.  .  do.... 

OmtM 

....do... 

B«l«y 

B«ekwheat 

fttaUHtt 

....do.... 
....do.... 
do 

TolMMO \. 

H»7 

.poondi.. 

....tOM.. 

Total 

3,048,545 

54,639,731 

.bnsheli.. 
....do.... 
..    do  . 



ILLUTOU. 

hMmn  earn 

ynmmX 

Bto 

134,363,000 

38,560,000 

645,000 

32, 479, 000 

976,000 

198.000 

3,800,000 

15, 160, 000 

2,667,000 

«.2 
11.5 
16.2 
31.9 
25.8 
16.6 
71 
757 
1.40 

3, 929. 742 

2,483.478 
39,814 

1,018,150 
37.829 
11,927 
53, 521 
W,02« 

1,905,000 

$0  43 

1  20 

93 

39 

1  36 

1  07 

81 

09.1 

moo 

$57,776,090 

34,272,000 

599,850 

12,666.810 

1,327,360 

211,860 

3,078,000 

1,379,560 

26.670,000 

Oau... ...x 

....do.... 

B«ri*y 

Backwfaeftt 

Petatooo 

....do.... 
....do.... 
do.... 

Tobaeco 

H.y 

..ponodB.. 
....lonj.. 

ToUl 

9, 498, 487 

2,671,529 

1,550.535 

28,389 

425,849 

16,341 

19, 170 

35,227 

10,265 

948,148 

$0  52 

150 

1  06 

46 

1  57 

95 

75 

10.5 

11  09 

137,981,530 

.boihelfl.. 
....do.... 
....do.... 

do 

....do.... 

^   ^_                        UfDIAJTA. 
TflnUlll  OOCB.. ..........  ........... 

Whtmt 

^ 

0«u 

BsrifT , 

90.832,000 

17,366,000 

423,000 

11,285,000 

335,000 

370,  OUO 

3,100,000 

7,337,000 

1.280,000 

34 

11.2 
14.9 
26,5 

2a5 

10.=3 
88 
705 
1.35 

$47,232,640 

28,(M9,000 

448,380 

6. 191. 100 

585,950 

351.500 

2,335,000 

7.')9,885 

14, 195, 200 

Bockwhaat 

pMatDM 

....do.... 
....do... 

ToUkco 

B«7 

..pouqdi.. 
....toiu.. 

TotaL 

5, 705, 453 

97,078,655 

.baiheli.. 
....do.... 
....do.... 
....do 

'* 

omo. 

Whort ."'.v.".'."."'.'.".".'.'."'.*.' 

1^ 

Osti 

74, 040, 000 
17,050,000 

1,104,000 
24,227,000 

2,343,000 
992.000 

7,200,000 
11,000.000 

2,030,000 

34 

13 

ia6 

29 
22.5 
17.3 
79 
814 
1.30 

2, 177. 647 

1,311.538 

81, 176 

835,413 

104.133 

57.341 

91,139 

1.3, 513 

1,561,538 

10  60 

1  65 

1  14 

50 

1  47 

107 

84 

07.6 

13  80 

$44,424,000 

28,132,500 

1,258,560 

12,113.500 

3,444,210 

1.061,440 

6,048,000 

836,000 

28, 014. 000 

BartoT 

....do. 

Bnckwboat 

Potatmo 

....do.... 
do 

Totacoo 

H»7 

..poondB.. 

....tOM.. 

Total 

6,233,438 

125.332.210 

.boBbela.. 
do  .. 

UCHIOAA. 

18. 81^  000 

16,012.000 

606,000 

7,502,000 

430,000 

1,267.000 

5,6.%,  000 

3,430,000 

1,473,000 

33 
12.5 
18.1 
30.1 
23.3 
19.4 
94 
1100 
1.25 

570, 151 

1,280,960 

33.480 

251,229 

18,454 

65,309 

60,100 

3, 118 

1,178,400 

$0  76 

1  64 

1  09 

50 

1  56 

82 

56 

21 

15  00 

$14,299,400 

26,259.680 

660.540 

3,781.000 

670,800 

'      1,038,940 

3,164,000 

720.300 

22,095^000 

Wheel 

1^ 

Oali 

BMi<*7 

BwkwbMt 

FotMOM 

....do.... 
....do.... 
.-.do.... 
....do.... 
....do... 

Tobaeeo 

H-y 

..poondB.. 
tons.. 

Total 

3,461.207 

72,689,660 

.bnBbelB.. 
....do.... 
....do.... 
....do.... 
....do.... 

do 

... 

wiscoNsnr. 
bfiis  eoni.. 

12.565.000 

22,660.000 

1, 018, 000 

18.753.000 

885,000 

67,000 

3,900,000 

33 

13 

18.6 

32 

24 

18.5 

77 

380,757 
1,743,076 
54,731 
586,031 
36,875 
3.081 
60.649 

10  58 
1  00 
90 
49 
135 
81 
72 

$7,287,700 

82,660.000 

916,200 

».  188, 970 

1,194,750 

46,170 

2,808,000 

Whmt 

^ 

Oatt 

■arte7 

t^rtwbcat                 ...   ..  

FBJKIM do.... 
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Table  ihotoing  theamotmt  in  husMt,  J|r<^,  9f  each  principal  crop,  4r^«--Coiitinaed. 


Pvodnot. 


Tobacco pound!. 

Haj toos. 


ToUl.. 


KUNXflOTA. 

Indian  com bnshelfl. 

Wbeat do... 

Kye do. 


Oatt do... 

Barloy do... 

Baokwheat do... 

Potatoea do... 

Tobacco poondi. 

Baj torn. 


Total. 


.do.... 


Indian  corn btuhela. 

Wheat do. 

Ey« 

Oata do. 

Barley do. 

Bnckwhoat do... 

Potatoea do... 

Tobacco pooiids. 

Hay toni. 


Total.. 


Indian  com bosbelf. 

Wbeat do. 

Kye  , 


.do. 


Oata do. 

Barley. do... 

Buckwheat do... 

Potatoea do... 

Tobacco ponndi. 

Hay tona. 


Total. 


I  com bnshela., 

Wheat do..., 

Rye do — 

Oati do — 

Barley do 

Buckwheat do..., 

Potatoea do — 

Tobacco...' ponndf.. 

Hay tona.. 


Total. 


CALIFORNIA. 

Indian  com bushels. 

Wheat do... 

Rye do... 

Oota do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


78,000 
1,974,000 


.8,356,000 

14,500,000 

095,000 

7,011,000 

40(5,000 

44,000 

3,250.000 

76,000 

580,000 


65,333.000 

80,300,000 

577,000 

15,(i0a000 

1,125,000 

357.000 

3.370,000 

374,000 

1,400,000 


750 
L90 


33.5 

15 

90.0 

36 

95 

19.4 
151 
700 
L40 


37 
14.5 
19 
33 
S6 
17.9 
96 
775 
L50 


6, 487, 000 

1,337,000 

3,900 

947.000 

5,700 

83.000 

850,000 

130,000 

118,000 


3,185.000 
565.000 

1,900 
544.000 

7,000 


300.000 
91,000 
35,700 


1,^,000 

91, 000, 000 

90.000 

1,900,000 

10,500.000 

14,000 

9,149,000 


450,000 


18 
15.6 
9a8 
95 
93 
17.5 
85 
650 
L45 


919 
15.5 

ia3 

30.4 
95 


595 
L87 


45 

90 
14 
30 
28 
18 
90 


L33 


i. 


101 
1,061,666 


3,916,967 


946,417 

966,666 

25,485 

194,750 

16,940 

9.968 

91,533 

108 

415,714 


1,889,171 


1,765,729 

1, 400, 000 

30,368 

472,727 

43,260 

14,941 

35,104 

489 

903,333 


4,605.053 


360,388 

98,525 

187 

9,880 

947 

1,314 

10,000 

200 

81.379 


562,120 


39,082 

36,451 

.  103 

17,894 

980 


4,545 

40 

19,090 


917, 48.5 


87,111 

1,060,000 

1,428 

63,333 

375,000 

777 

93,800 


338.345 


1,879,794 


n 

h 
1^ 


$0  90 
11  00 


10  64 

83 

68 

18 

1  14 

1  03 

61 

90 

7  00 


$0  37 

95 

85 

/     35 

1  94 

1  05 

63 

23 

6  50 


$0  99 

1  35 

1  03 

57 

98 

1  97 

94 

99 

8  16 


^169 
96 

1  00 
54 

141 


1  05 

99 

540 


•1  00 
1  03 
1  40 

70 
1  03 
1  00 

56 


15  00 


I 


$15,900 
14,014,000 


58,130,990 


$5,983,900 

19,035,000 

357,000 

3,365,980 

469,840 

45,390 

1,962.500 

15,900 

4,074,000 


97,690,340 


$94,179,840 

19,965,000 

490.450 

5,460,000 

1,395,000 

969,850 

9,123,100 

86,090 

9, 100, 000 


69,388.960 


$6,499,130 

9,074.950 

4.017 

140,790 

5.566 

99.910 

799,000 

98,600 

969.680 


10,467,163 


$2,197,650 

549,400 

1,900 

993,760 

9,870 


315,000 

4,690 

199,780 


3, 557, 960 


$1,990,000 

91, 630, 000 

28,000 

l,33t»,000 

10,815,000 

14,000 

1, 199, 590 


6,750,000 


49,966,590 
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AGBICULTUBAL  REPORT. 


A  general  summary,  showing  the  tstimaUi  qtumtUies,  numier  of  acres,  and  aggregate  valtu 
of  the  principal  erojts  of  the  farm  in  18t>8. 


~ ^ •  ■     -     -        

Prodnoto. 

No.  of  biuhelii. 

No.  of  acrei. 

Valce. 

906,927,000 
224,  <i3«,  600 

e-j.noi.vHV* 

•j:  1,  yo),  yoo 

;>:»,  e-JG.  IfH) 

\\),  86,?.  7U0 

106.  OiK).  000 

34.887.246 

Id,  460,  132 

1.651.321 

9, 665,  736 

937.498 

l,ii;i,993 

1. 13i,  552 

$569,512,450 

319.195.290 

28.683  677 

^Hieat 

Bye 

OftU 

142  484  910 

Barley 

29.809  931 

Back wheftt -   

20,814.315 

PotAtoM 

84. 150, 040 





Total 

1,  536, 879. 000 

ff7, 846, 478 

427, 189 

21,541.573 

7,000,000 

1, 194, 650, 633 

TobMOO 

H»7 

Ootton 

330,982,000 
26,  14I.9<K) 
2,500,000 

40.081.94S 
351,941.930 
225.000,000 

,Totol 

96,816,840 

1,811,674,496 

Table  showing  the  average  yield  and  cash  value  of  farm  products  per  acre  for  the  year  1868. 


Indian  oom bnsheli.. 

Wbeat do..., 

Bya  .•.■..••..%.«...do.... 

Oat« do.... 

Barley do.... 

Buckwheat do.... 


▲▼eraf* 
yield. 


S5.9 
12.1 
13.6 
86.3 
84.4 
17.8 


ATfrafe 
▼alue. 


$16  32 
17  29 

17  37 
14  74 
31  79 

18  68 


ArtldM. 


Potatoes btukelg. . 

Tobacco pounds 

H&y toDS.. 

Cotton poonds 

Sugar do.. 


Arerage 
yield. 


93.7 
751 

1.21 
16a  7 
1,504 


ATcrage 
Taloe. 


$74  36 
93  89 
16  33 
33  14 


Tabu  showing  the  average  yield  of  farm  products  per  acre  for  i 

Iheyear 

1868. 

StotM. 

1 

*i 

1 

1 

1 

1 

1 

1 

1 

Maine 

Bush. 

29.8 

35 

38.5 

37 

27 

34 

32 

37.5 

35 

25 

27.7 

19.3 

14.3 

ia3 

12.7 

las 

10.8 

17.1 

22 

25 

30.5 

25.3 

35 

39.7 

30.3 

34.8 

34 

34 

33 

33 

33.5 

37 

18 

82.9 

45 

BuMk, 
10 

11.7 
16 

15.5 
14.3 
15.5 
14.6 

ia9 

12.8 

12 

10.2 
8.4 
5.9 
5.6 
5.6 
9 

6.1 
9.1 
7.3 
6 

ia5 

6.6 
10.7 

8.5 
14 

11.5 
11.2 
13 

12.5 
13 
15 
14.5 
15.6 
15.5 
90 

Butk, 
15 
12.8 
14.8 
16.1 
16.6 
14.5 
15.1 

ia5 

13.2 
6.7 
12.1 
8.3 
7.4 
5 

6.9 
10 
5.8 
10.5 
11. 5 
11.8 

ia3 

9 

13.6 
11.5 

las 

16.2 
14.9 
13.6 

lai 
ia6 
9a6 

19 

80.8 
18.3 
14 

BnsK 
22 
26.5 
30 
84.1 
28 
27.7 
26 
22.4 
27.8 

8 
18 
17.9 
i3 

9.7 
12.5 
1L5 
1L7 
15.3 
15 

26.6 
22.5 
17.4 
24.7 
23 
32.9 
31.9 
26.5 
29 
30.1 
32 
36 
33 
85 
3a4 
30 

BubK 
16.1 
21.6 
23 
20.1 
23 
20 
21.4 
22.9 
21.4 
24 

23.5 
15 
15. 6 
9 

l&j 
14.5 
10. 1 
10 

Bu$h. 
23 
20 
14 

13.8 
17 

las 

19.7 
16.7 

16.5 
20 

]a7 
ia4 

15.6 

BUMh. 

130 
132 
135 
116 
101 
117 
94 
97 
88 
75 
94 
74 
76 
101 
102 
110 
61 
65 
162 
01 
63 
73 
69 
80 
90 
71 
88 
79 
94 
77 
151 
96 
85 
66 
90 

Pewndi. 

'"i'soo* 

'*L456* 
800 
700 
825 
600 
560 
7K1 
657 
500 
585 
530 
566 
783 
7b0 
466 
900 
815 
611 
705 
796 
757 
705 
814 
1,100 
750 
700 
775 
650 
935 

Tone. 
LOB 
1 

New  Hampdttre 

Vermont  ................... 

1  09 

Haauusbnietti 

1.37 

Kbodc  Island 

L  19 

Oonnecticat 

1.15 

New  York 

.     X 

New  Jertey 

L40 

PenniylTania 

1.35 

Delaware  ................. 

1.95 

Maryland 

L88 

Virginia 

1.99 

North  Carolina 

1.95 

South  Carolina  ............. 

a9S 

Qeorgla 

1 

Florida 

1 

AlabMD«   --^---.,,,---n,r 

l.<Mt 

Ml»«l*««ppl,rr      r^rr-.rr..... 

1.85 

Louiflana 

3 

Texas..  ...a  .••....■...•.... 

11 
11 

ia3 

17.2 

16 

24.2 

25.8 

20.5 

22.5 

23.3 

24 

25 

26 

23 

95 

88 

"*iL4* 
21.8 
15 
17.3 
16.6 
19.3 
17.3 
19.4 

las 

19.4 
17.2 
17.5 

■■'is'*' 

1.25 

Arkaneai 

1.95 

Tenn  essee  ................. . 

1.85 

Weet  Virginia 

L25 

Kentucky .................. 

1.87 

Mlaeouri. 

1.40 

min^f    .......,,,r-r--. 

1.40 

Indiana 

1.35 

Ohio 

1.3G 

Michigan   ...-,.,t -r 

L95 

^^iacondn..... .......  .•■... 

1.90 

Mlnnetota..    »-. - 

L40 

Iowa 

1.50 

1.45 

Nebraeka 

1.87 
L33 
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TMe  ihowJHg  the  average  cash  value  of  farmproiucti  per  acre  for  the  year  1868. 


a 


i 


n 


I 


•8 


New  KanvriiiM 

YfOXBOBt.. 

Btaodtbla 
Oomncttcn 

XewTork 

Jfm  Jtnej .,. 

Dctemi*  ..^». 
Mvyluui ..... 

TbgiBia. 

SortkCafoliiia 
SMthCwoUna 

▲I 

M 
Li 
T« 

Ai 

WcM  Virginia 
Kmtoeky  .... 


$41  19 

50  05 

51  SO 
48M 

44  55 

45  90 
35  84 
37  12 
35  00 
91  95 

94  09 
14  66 
U  15 

10  2D 

11  55 

14  80 
928 

19  65 

16  50 

15  50 
19  91 
12^ 
96  95 
15  36 

17  27 

14  70 
17  68 

90  40 

95  08 
19  14 

91  44 
13  69 
17  89 

15  80 

46  00 


$94  no 

28  31 

36  16 

37  20 
31  46 
31  00 
30  36 
39  39 
^34 

23  80 
21  31 
15  96 
U  80 
12  60 
19  39 

24  75 

12  07 

19  92 

18  25 

13  SO 
27  00 

12  40 
90  11 

15  81 

90  86 

13  80 

16  80 

91  45 

20  50 
13  00 

19  45 

13  77 
91  06 

14  88 
90  60 


$M  15 

90  29 

91  16 
96  73 
30  71 
91  46 

20  68 
90  25 
17  42 

9  36 

16  33 
9  79 
9  54 
7  90 

11  73 

17  50 
9  80 

90  68 

21  85 

18  76 
14  09 
11  25 

16  S9 

14  on 

17  76 

15  06 
15  79 

15  50 

19  73 

16  74 
14  00 
16  15 
21  42 

18  30 

19  60 


$18  04 

20  14 
99  50 

21  69 
21  56 
92  71 
19  24 
15  45 

17  79 
480 

11  S3 
9  61 
8  45 

8  24 

9  87 
11  50 
10  99 
IS  45 
24  00 
23  94 

18  00 
10  96 

19  59 

10  56 
14  14 
19  44 

13  19 

14  50 

15  05 

15  68 
17  28 

11  55 
14  25 

16  41 
21  00 


$90  28 
31  75 
33  12 
31  35 
36  80 
25  20 
38  09 
35  49 
35  OO 
29  28 
28  67 
15  00 
19  50 

17  10 
33  33 
28  60 

18  48 
14  00 


23  76 
23  10 
26  16 

31  99 
26  72 
42  10 

35  08 

32  18 

33  07 

36  34 

32  40 
28  50 

33  24 
22  54 
35  25 
98  84 


$29  08 

18  60 

13  44 

14  25 

19  89 
91  84 
19  89 

21  37 

17  98 
25  00 

22  44 

18  03 

19  94 


13  79 
22  01 
18  45 
17  81 

17  76 

18  33 

18  51 
15  90 

14  98 

19  98 
18  06 
22  23 
14  19 
18  00 


$101  40 

93  79 
81  00 

107  88 

108  07 
106  47 

71  44 

94  09 
81  84 
75  00 
87  42 
64  76 
67  64 

156  55 
150  96 
187  00 
92  11 
94  25 
283  50 
91  50 
83  16 

54  75 
62  10 
53  60 
81  00 
57  51 
66  00 
66  36 

59  64 

55  44 
99  11 

60  48 
79  90 
69  30 
50  40 


^00 


369  50 
100  00 

73  SO 
66  00 
54  00 

60  48 
66  55 

109  71 
85  00 
175  50 

148  40 
158  48 
960  73 
210  00 

149  19 
104  40 
133  66 
104  48 

89  53 
89  94 
68  88 

74  03 

61  86 
931  00 

150  00 
140  00 
178  95 
143  00 
115  50 


$19  M 

13  50 

14  79 

95  le 
99  40 
19  83 

15  00 

96  60 
21  60 
95  00 
21  46 

15  66 

18  75 

16  15 
91  90 
21  00 
32  00 
91  95 
90  00 

19  60 
90  00 
19  37 
18  75 

16  89 
15  40 
14  00 
14  97 

17  94 

18  75 
13  90 

980 
9  75 
11  83 
10  09 

19  95 


'UUeakewiugihe  toUU  average  coih  value  of  Ae  above  froiweUper  aerefor  tke  yMr*1868. 


State 

p«r  aertt. 

SUtM. 

ATeragaTalat 
peraera. 

Mm 

$16  79 
16  08 
'     19  54 
99  96 
39  70 
94  79 
91  49 
.98  46 
93  58 

14  91 
atl  16 
16  59 
13  99 
10  93 
19  13 

15  50 
997 

13  17 

LonliUaui.......................^.. 

Tezsf ,  u* 

$17  30 
16  11 

VmHMipihIn 

Tfraant 

ArkaoiM -^..^...^^ca 

90  It 

TennesMe  ........................ 

14  48 

Blltlli     llf«nd....rrr^.      ,      T- 

W*^V<rfiaJ» 

23  19 

CteBf«l^?iit 

K«Dtncky...... ,.-,.^.^ 

17  90 

IftmYotk. 

Ml«M>ari 

\l% 

KwrJiMf 

nilnoU ,.....• 

Indiana 

Piimi!¥«mM 

17  01 

SSSS!?!..  ::.:::.:.: ;;".:: 

Oblo 

90  lO 

SIiSS :::::::;;....:;... : :  .. 

Michigan 

91  00 

▼BiS:..;;.;ii;;;;ij:;:;.;.«.;.; 

Wlaconfln 

14  64 

i^>^<7OTplkui .T  -T,    -,.- 

Mlnaaaota 

14  69 

fi«4Can4laa  ......r,,,-,,,-. 

Iowa „.. 

13  28 

0«oralA 

Kanias ».4. 

18  63 

ThtSm    

Mebraaka 

16  35 

Ai%)Mnna..... 

Cftl  Ifo  mla ......................... . 

33  86 

ICiiLwfTml 

OOlirDinON  AND  BTJMBBES  OP  FARM  STOCK. 

The  mildness  of  the  present  winter  has  been  favorable  to  health  and 
condition  of  all  kinds  of  farm  stock.  In  the  more  northern  States  there 
hate  been  few  sndden  changes  of  temperature,  few  alternations  firom  one 
extreme  to  another,  and  yery  little  weather  of  much  severity  or  discomfort 
>9  the  deni7«ens  pf  the  bam  and  stock-jard«    The  reported  losses  tt^ 
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ciiRcases  of  all  kinds  are  less  than  for  any  year  since  this  record  has 
been  systematically  kept,  showing  conclusively  that  all  cattle  diseases 
are  far  less  tiie  result  of  climatic  causes,  or  of  feeding  upon  injurious 
plants  and  unwholesome  fodder,  than  the  effect  of  starvation,  exposure, 
and  neglect. 

The  condition  of  cattle,  as  compared  with  their  status  last  year,  is 
improved,  except  in  Floiida,  Alabama,  Mississippi,  E^ansas,  and  Nebraska. 
Oases  of  pleuro-pneumonia  are  reported  in  the  vicinity  of  the  cities  of 
New  York,  Philadelphia,  Baltimore,  and  Washington.  The  Spanish 
fever,  communicated  by  southern  cattle,  caused  a  brief  season  of  panic, 
and  occasioned  heavy  local  losses  at  points  of  reshipment  in  Kansas, 
Missouri,  Iowa,  Illinois,  Indiana,  and  to  a  smaller  extent  eastward  to 
the  Atlantic  coast.  Abortion  has  been  somewhat  prevalent  on  dairy' 
'  farms  of  the  middle  and  eastern  States.  Black  tongue,  black  leg,  hollow 
horn,  and  a  variety  of  "distempers,''  ^^ murrains,''  and  other  undefined 
forms  of  disease  are  reported,  but  not  to  the  usual  extent.  Less  than 
one  county  in  ten  of  the  entire  number  reported  the  prevalence  of  dis- 
ease, further  than  the  sUght  ailments  which  rarely  prove  fatal.  Not  a 
county  in  Ohio  or  Michigan  furnishes  evidence  of  the  existence  of  unusual 
disease  among  cattle. 

Those  States  in  which  winter  shelter  is  not  provided  are  marked  by  a 
lower  condition  of  ferm  stock,  and  a  higher  rate  of  mortality,  than  Maine 
or  Minnesota.  The  southern  States,  the  best  portion  of  the  country  for 
stock-growing,  have  almost  literally  no  provision  either  for  feed  or  shel- 
ter in  any  portion  of  tiie  year.  As  a  business,  stock  production  there  is 
little  more  than  an  appropriation  of  spontaneous  growth,  costing  neither 
money  nor  labor,  except  in  the  in-gathering  or  harvest. 

The  reports  relative  to  sheep  are  not  so  favorable.  The  wool  business 
has  been  comparatively  unprofitable  of  late,  and  the  inevitable  result  is 
neglect,  short  commons,  a  supply  of  moldy  hay,  and  the  roughest  treat- 
ment, in  too  many  instances  resulting  in  leanness,  weakness,  and  the 
insidieus  approaches  of  disease.  Where  they  have  been  suitably  cared 
for  they  are  healthy,  and  as  Merinoes  are  in  present  disfavor,  disease  is 
mainly  among  flocks  of  that  breed.  Were  it  not  for  the  culling  process, 
by  which  several  millions  of  tiie  poorest  (sixty^ thousand  in  some  cases 
in  a  single  county)  have  been  remorselessly  daughtered  for  their  pelts 
and  t3ie  small  modicum  of  fot  that  could  be  drained  by  hydraulic  pressure 
firom  their  juiceless  carcasses,  the  ravages  of  disease  would  have,  proved 
fer  greater.  This  weeding  out  of  the  victims  of  poverty  will  result  bene- 
flciSly  in  elevating  the  average  of  health  and  condition.  Wool-growers 
whose  fears  have  overeome  their  judgment  and  caused  the  depreciation 
of  their  flocks  or  tie  abandonment  of  their  business,  will  ere  long  regret 
their  hasty  action.  Already  a  reaction  has  commenced^  prices  of  wool 
are  stiffening,  and  the  value  of  sheep  is  slightly  advancmg.  K  there  is 
no  legislative  interference  with  the  growth  or  manufacture  of  wool,  a 
better  day  will  soon  dawn,  and  the  time  will  prove  auspicious  for  enlarging 
rather  than  abandoning  the  production  of  wool. 

The  States  in  which  the  comparison,  in  point  of  condition,  is  Tinfavor- 
able  with  last  spring,  are  Maine,  New  Hampshire,  Vermont,  Alabama, 
IVIississippi,  West  Virginia,  Missouri,  Illinois^  Indiana,  Ohio,  Michigan, 
Wisconsin,  Iowa,  and  Kansas.  The  losses  from  disease,  dogs,  wolves, 
and  freedmen  and  other  plunderers  in  t&e  South,  together  with  the  depre- 
ciation from  slaughtering  for  pelts,  present  an  unfavorable  comparison 
with  the  previous  year  in  almost  every  State  in  the  Union,  and  represent 
a  total  reduction  in  nmnbers  of  not  less  than  4,000,000.  Yet  all  these 
losses  exelusiveof  t^e  voluntary  destruction  of  sheep  for  .Ui^ir  wool,  skins, 
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(uid  htj  make  an  aggregate  of  lofis  no  greater  than  that  of  the  previous 
year. 

Horses,  being  valuable,  are  generally  well  fed  and  stabled,  and  appear  to 
have  been  remarkably  exempt  from  disease  the  past  year.  Glanders, 
which  became  so  prevalent  in  the  territory  swept  by  the  ravages  of  war, 
is  a  disease  yet  dreaded,  though  £Ba*  less  common  than  in  1866  and  1867. 
Blind  staggers  is  yet  common,  especially  in  miasmatic  localities;  char- 
bon  is  £Eit^  in  Arkansas  and  elsewhere  in  the  southwest ;  lung  fever  and 
other  diseases  are  occasionally  reported. 

The  following  notes,  furnishing  briefii  of  the  most  noticeable  data 
received,  will  give  an  idea  of  the  extent  and  character  of  the  diseases  of 
bam  animals  during  the  past  year,  tiiough  the  returns  are  necessarily 
deficient  in  veterinary  accuracy : 

DISEASES  OF  CATTLE. 

For  several  years  past  there  has  been  some  loss  of  cattle  in  mountain 
pastures  of  Kew  Hampshire,  from  some  unknown  form  of  disease.  The 
cattle  are  gen^raUy  found  dead  before  any  appearance  of  sickness  has 
been  observed.  A  few  cattle  in  Massachusetts  have  died  from  eating 
"  smut  oom.^  Pleuro-pneumonia  has  been  very  &tal  for  the  past  twelve 
or  fifteen  years  in  King's  County,  New  York.  Since  vaccination  has 
been  practiced,  the  loss  has  been  diminished  greatly. 

A  new  disease  prevails  among  milch  cows  in  Erie  County,  New  York. 
Symptoms:  watery  eyes,  yellow  matter  running  from  nostrils,  breath- 
ing heavv,  blood  passing  from  tiie  intestines,  cramps,  resulting  in  death 
in  eight  to  twelve  hours.  A  few  cases  have  been  saved  by  giving  calo- 
melin  doses  of  twenty  to  thirty  grains,  in  cold  water,  once  in  three  or 
four  hours. 

It  is  remarked  in  Pennsylvania  that  disease  among  homed  cattle,  so 
destructive  during  the  last  few  years,  has  almost  entirely  disappeared. 
The  principal  remedy  applied  appears  to  have  been  simply  a  complete 
renovation  of  bams  and  stalls,  ventilation  and  free  use  of  lime,  and 
a  regular,  healthy  diet. 

Pleuro-pneumonia  has  prevailed  considerably  in  Delaware  County, 
Pennsylvania,  proving  Jatal  to  animals  first  attacked,  but  becoming 
milder^  so  as  to  admit  or  treatment  in  subsequent  cases. 

Our  correspondent  in  Baltimore  County,  Maryland,  says: 

We  have  had  the  plenro-pnouinonia  in  om  county  amon^  cattle  daring  the  past  three 
jears.  The  malady  nas  been  very  destmctive,  some  individuala  losing  almost  their 
entire  herda.  The  disease  is  of  a  highly  oonta^ous  character,  and  the  most  skillM 
*  cattle  fiorgeons  are  nnable  to  control  it.  The  losses  have  b9en  much  lighter  daring  the 
past  jear.  Sixteen  valaable  Ayrshire  cows  perished  in  one  stable ;  a  lew  other  losses, 
Tarring  £rom  hve  to  fifteen,  occurred.  In  most  of  the  stables  where  the  disease  prevailed 
wtth  great  virulence  the  previous  year  it  has  subsided,  owing  to  a  strict  quarantine. 
The  careful  isolation  of  the  infected  herds  had  the  desired  eSect  in  reducing  the  mal- 
ady to  a  much  smaller  scale. 

Plenro-pneumonia  attacked  one  herd  in  Prince  George  County,  Mary- 
land, and  four  or  five  died.  The  remainder  were  sent  to  Washinffton  far 
betf^  and  the  disease  did  not  spread. 

In  Lawrence  County,  Indiana,  there  has  been  considerable  mortality 
among  calves  weaned  in  the  fiUl,  dying  during  the  winter  with  bloody 
diarrhoea.  After  death  there  was  found  underneath  the  skin  a  quan- 
tity of  yellow  serum;  and  even  before  death  this  yellow  serum  would 
ooUect  in  dependent  portions  of  the  body,  where  there  was  loose  skin, 
as  mider  the  jaw.    About  half  of  the  calves  that  were  attacked  died. 

The  inhumanity  disclosed  in  reports  of  losses  from  "want of  shelter,'' 
from  "starvation,"  and  from  "small  quantity  of  food,''  is  sickening 
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and  disgnstmg  to  any  one  possessed  of  a  single  kindly  imtmlse.  There 
is  no  portion  of  the  country  where  shelter  and  feeding  are  not  requisite 
at  times.  In  Texas,  where  cattle  grow  and  thriTe  by  millions,  are  places 
where,  during  the  present  season  at  least,  "  fully  twenty  per  cent,  die  in 
the  latter  part  of  the  winter  and  early  spring  trcm  poverty."  It  is  grati- 
fying to  remark,  amid  the  general  neglect  of  this  latitude,  that  in  one 
county  in  Georgia  "  those  ttiat  have  h^ea  housed  look  w«lL''  and  tliat 
in  another  "  they  are  better  thMi  usual  from  beingoared  fbar.* 

THE  SPANISH  FEVER. 

The  ravages  of  the  Spanish  or  splenic  fever  were  greater  last  season 
than  ever  belbre.  The  mode  of  transportation,  by  steam  eastward  from 
the  frontier  railway  stations,  and  up  the  Mississippi  river  in  steamboats, 
brought  the  contagion  into  the  heart  of  the  country  and  disseminatea 
it  from  the  Misni^sippi  to  the  Atlantic  Formerly  it  was  contined 
to  the  frontiers,  the  length  of  time  elt^siug  in  travel  on  foot  sufficing 
to  eliminate  the  virus  of  the  disease  from  the  systems  of  the  emigra^ 
ing  cattle  before  their  arrival  on  tlie  banks  of  the  Mississippi 

A  few  cases  are  reported  in  the  eastern  States — ^in  New  York,  New 
Jersey,  and  in  Lancaster  County,  Pennsylvania. 

Li  Onio,  slight  losses  were  suffered  in  Hamilton  County;  mx  head^ 
among  two  car  loads,  in  Wyandot;  a  few  cases  in  Gre^ie,  Mercer,  ana 
Hancock. 

In  Indiana,  from  four  to  six  hundred  cases  in  Briton  County;  two 
droves  were  destroyed  in  Jasper  County;  one  hundred  deaths  are 
reported  in  Marion,  and  losses  are  given  in  WMte,  Newton,  and  Hen- 
dricks. 

In  Illinois,  among  other  reports,  are  losses  in  Ford  County  of  five  hun- 
dred head ;  one  hundred  in  Orundy ;  large  numbers  in  Champaign, 
(valued  at  $150,000  at  least;)  forty  in  Douglas;  nineteen  in  Clinton; 
and  small  losses  in  Massac,  Pulaski,  Effingham,  Cook,  Iroquois,  Maecm, 
Pope,  Morgan,  Alexander,  St.  Clair,  and  Du  Page. 

In  Missouri  heavy  losses  occurrea;  in  St.  Louis  t^ere  were  one  thou- 
sand four  hundred  cases  of  cows  and  three  hundred  of  heifers ;  in  Newton 
the  loss  numbered  three  hundred.  In  many  oftier  sections  of  ttie  State 
the  disease  was  more  or  less  prevalent,  as  in  McDonald,  Butler,  Clark, 
Polk,  Bates,  Cass,  Henry,  Montgomery,  Benton,  Mississippi,  Cedar, 
Dade,  and  Hickory;  but  the  details  of  these  returns,  together  with 
those  of  other  States,  are  reserved  for  a  more  complete  histoxy  of  the 
outbreak. 

Five  western  cattle  died  of  Spanish  fever  at  Millerton,  Dutchess 
County,  New  York,  where  they  were  quarantined.  The  infection  did  not 
iq>read. 

A  large  number  of  Texas  and  Indiana  cattle  were  brought  into  the 
cattle  yards  and  abattoirs  in  Hudson  County,  New  Jersey,  last  August, 
sick  with  Spanish  fever.  The  State  Agricultural  Society  forbade  any 
more  being  brought  into  the  State.  Those  sick  were  quarantined, 
and  after  a  thorough  examination  were  put  into  rendering  vats  and  the 
yards  and  jyeuB  disinfected  with  carbolic  acid.  No  disease  afterward 
appeared.  Three  inspectors  were  appointed  by  the  State  society,  who 
quarantined  all  the  suspected  cattle  on  arrival:  and  when  it  proved 
sickness  from  any  infectious  disease  they  w^re  killed  and  put  in  the  ren- 
dering vats. 

A  lot  of  western  cattle  were  driven  through  Westmoreland  County, 
Penni^lvania,  last  summer,  stopping  over  night  on  a  farm  three  mile» 
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sooth  of  Greensbnrg.  Eight  or  ten  head  took  sick  during  the  nighL 
and  were  left  with  the  farmer  to  be  killed.  The  symptoms  were  said 
to  be  those  of  Spanish  fever, 

Reports  of  the  existence  of  this  disease  have  come  fi*om  Georgia,  but 
the  symptoms  are  not  suiaQciently  defined  for  its  absolute  identillcation. 

Oar  Lamar  County  (Texas)  correspondent  states,  as  the  result  of  his 
observations  in  Texas  and  other  States,  including  Illinois  at  the  time  of 
the  greatest  virulence  of  the  disease  there,  that  there  is  no  such  disease 
in  Texas,  or  south  of  the  latitude  of  middle  Tennessee  or  Arkansas,  lie 
mentions  the  fact  that  hundreds  were  henled  for  months  on  Grand 
Prairie,  Arkansas,  at  the  season  of  the  highest  excitement  in  Illinois, 
without  disease  among  either  Texas  or  Arkansas  stock.  The  following 
points  are  indicated  as  the  result  of  his  observations; 

1.  That  it  did  not  show  itself  until  the  very  hot  weather  that  visited 
that  section,  although  Texas  cattle  had  come  in  nearly  two  months 
before. 

2.  That  Texas  cattle  were  free  from  any  signs  of  disease,  and  improved 
rapidly  on  arrival. 

3.  That,  although  healthy,  they  left  disease  behind  them;  and  all 
home  cattle  feeding  upon  the  same  pastures  or  drinking  at  the  same 
foantains  were  in  danger  of  the  contagion. 

4.  That  removal  to  new  pastures  and  clean  water  would  stay  the  pro- 
gress of  the  disease  among  those  not  yet  affected  by  it. 

5.  That  native  cattle  would  not  take  the  disease  from  running  on  new 
pasture  with  other  native  cattle^  although  the  latter  might  be  suffering 
and  dying  with  the  disease. 

6.  That  the  disease,  its  mode  of  action  and  of  communication,  and  the 
remedies,  were  mysterious. 

It  is  reported  from  Fayette  County,  Texas,  that  Spanish  fever  only 
prevails  among  unacclimated  animals.  A  teaspoonful  each,  of  spirits  of 
turpentine,  copperas,  and  sulphur,  is  claimed  there  to  be  a  certain  cure  it 
given  in  time. 

The  following  extracts,  from  detailed  reports  published  in  the  Monthly, 
give  im  indication  of  its  prevalence  in  the  central  portions  of  the  west : 

0 

lOSfiOURL 

/Teiptoii  Countjf, — ^Prevailed  during  tbo  siuniaer  and  faU.    Loss  not  over  throe  hnudred 


Melkmdld  County, — ^Five  por  cent,  of  all  native  cattle  have  been  lost,  Texas  cattle 
do  Dot  safier  unless  there  is  an  admixture  of  more  than  one-half  native  blood.  Kerne- 
diee  prove  ana  vailing. 

Clark  County, — Has  visited  some  portions  of  the  county. 

Butler  County. — Three  cases  rejwrted.  Remedy  need :  a  drench  made  by  mixing  hall 
a  pound  of  Epsom  salts  with  a  strong  decoction  of  peach-tree  leaves — one  quart  of  the 
latter. 

PoUc  County. — In  the  eastern  part  of  the  county,  in  August,  from  the  passage  of  Texas 
ea^le  through  that  section. 

Sl  Louis  County, — Fourteen  hundred  milch  cows  and  two  hundred  and  fifty  to  three 
hundred  heifers  and  steers  lost  by  this  disease. 

B^te$  County. --To  some  extent,  but  less  than  in  years  past. 

Com  County. -^Vevf  losses  this  vear,  as  dili^^ent  watch  has  been  kept  against  droves. 

Eenry  County. — Loss  two  hundred  to  three  hundred  head. 

Montgomery  County. — Forty -five  head  lost  last  autiuun.  Only  three  of  those  attacked 
reeovered. 

BtnUm  County. — A  few  isolated  cases. 

MiuMvpi  Caanly.— Slightly ;  brought  in  from  Cairo,  IlliuoiB,  by  Texas  cattle.  Ijoas 
forty  h«aa. 

Ckor  County, — A  few  cases  imported  with  southern  cattle. 

Dodi  County. — During  the  summer  and  fall,  along  the  highways  where  TexM  oattte 
ttcpped  to  graze ;  the  loss  was  twenty-fivo  per  cent. 

Midscry  County,^To  some  extent,  but  no  new  facts  noted. 
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Champaign  (Jounty.—Ova  correspondent  Bays:  "Spanish  fever  has  prevailed  in  this 
oonnty,  commenoing  on  the  27th  day  of  Jnly,  1868,  and  cattle  have  continued  to  die  of 
the  same  disease  up  to  January  1, 1869.  In  this  township  the  loss  is  ninety  per  cent. : 
entire  county,  seventy-five  per  cent.  It  is  a  blood  disease ;  the  blood  under  a  powerftd 
glass  proves  this.  It  has  been  argued,  and  tried  to  be  proven,  that  it  is  a  disease  not 
easily  taken.  I  now  have  in  my  possession  a  large  amount  of  evidence  from  good  men, 
showing  it  to  be  a  disease  very  easily  given.  A  number  of  cases  can  be  given  where 
the  only  exposure  was  by  driving  a  short  distance  over  the  road  where  the  Texas  cattle 
had  passed  from  tame  pasture  to  bam  lots,  the  natives  being  kept  up  all  the  time  only 
when  in  transit  from  lots  to  pasture.  Blood  examined  in  the  earliest  stages  of  the  dis- 
ease shows  a  diseased  condition  of  the  sune.  As  the  disease  progresses  from  day  to 
day  the  blood,  examined  by  a  fi[ood  glass,  shows  the  gradual  destruction  of  vitality,  and 
at  dissolution  is  a  mass  of  putridity." 

CUnton  County, — Spanish  fever  among  the  cattle ;  loss  nineteen  head. 

Ifouglas  County, — Forty  head  lost  from  Spanish  fever  in  one  neighborhood  throng 
which  Texas  cattle  passed. 

Iroquois  Ctmn^.— Spanish  fever  has  prevailed. 

Macon  County,'-'So  cases  except  those  that  came  in  contact  with  one  lot  of  Texaa 
cattle. 

MasMO  County,~-A  few  cases,  supposed  to  be  Spanish  fever. 

Pope  Counfj/.-^fipanish  fever  in  one  locality  for  a  short  time. 

Morgan  County,^A,  few  drove  cattle  died,  but  more  from  ill  usage  than  Spanish 
fever. 

Alexander  Ocmnfy.— Spanish  fever  prevailed  in  Cairo,  but  did  not  get  into  the  counlry. 

Cook  County.— Some  Spanish  fever  in  the  south  part  of  the  county,  from  contact  with 
oattle  shipped  to  Chicago, 

Effingham  County, — Spanish  fever  killed  a  few  cattle  in  one  neighborhood,  where  some 
Texas  cattle  were  heroed  for  a  short  time.    Loss  smalL 

Ford  County, — ^Loss  about  five  hundred  headf  a  majority  of  them  cows. 

Ch-undif  County. — Spanish  fever  in  one  town ;  loss  about  one  hundred  head. 

Pulaeki  County, — ^A  few  deaths  from  the  passing  of  Texas  cattle. 

St,  Clair  County, — ^A  few  head  have  died  from  supposed  Spanish  fever. 

JHi  Page  County, — One  man  lost  eighteen  head  by  Spanish  fever. 

niDUKA. 

Marion  Coiinty.—About  one  hundred  head  died  of  Spanish  fever. 

White  County. — Some  loss  from  Spanish  fever. 

Benton  County, — From  fopr  huncured  to  six  hundred  head  of  native  cattle  have  died 
irom  Spanish  fever.  In  a  neighboring  county  a  herd  of  diseased  cattle  were  driven 
about  eight  miles  along  a  road,  and,  the  wind  being  from  the  soilth,  cattle  along  on  the 
north  side  of  the  ro'ad  took  the  disease,  without  either  being  driven  along  me  nxad 
traveled  by  the  Texas  cattle  or  drinking  water  that  had  been  exjiosed  in  an^  manner. 
These  facts  induce  the  belief  that  the  disease  was  communicated  by  the  wind.  The 
Texas  cattle  were  taken  right  off  the  cars  and  driven  along  the  road. 

Hendricks  County. — Spanish  fever  in  a  few  places.    Comparatively  little  loss. 

Newton  County.— Eight  to  ten  head  died  of  Spanish  fever,  taken  from  a  drove  of  Texsto 
cattle  driven  along  the  road. 

Laurence  County. — Considerable  loss  from  Spanish  fever  along  a  road  traveled  by  a 
drove  of  Texas  cattle. 

omo. 

RamUton  County,— Yerj  slight,  and  only  among  the  cattle  that  have  come  in  contact 
with  foreign  stocL 

Wyandot  County.— IjOBB  six  head,  in  two  car-loads  brought  from  Chicago. 

Qreene  County, — ^Ten  to  twelve  native  cattle  died.    Disease  taken  from  Texas  cattle. 

DioHneon  C^it^.— Spanish  fever  has  preyailed  to  a  great  extent.  Loss  over  six  thoa- 
Band  dollars. 

Bmublio  County, — ^Ten  head  of  oxen  died  of  Spanish  fever  last  fall,  after  feeding  on  the 
track  of  Texas  herds.    A  few  cases  recovered. 

Butler  County, — Cases  last  summer  and  falL  Many  of  the  Texas  cattle  have  died 
here  during  the  winter. 

Wytmdot  County,Sis.  fatal  cases  in  the  faU ;  contact  with  Texas  cattle. 
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BISSASES  OF  HOBSES. 

Horses  have  been  comparatively  fi^ee  from  disease  duriug  the  year. 
Glanders,  so  prevalent  after  the  close  of  the  war,  is  now  scarcely  to  be 
fonnd.  Pnenmonia  has  cansed  some  loss  in  New  York,  Pennsylvania, 
Illinois,  and  Missouri.  Blind  staggers  has  been  somewhat  fatal  in  the 
soath  and  west.  Less  fatality  is  reported  in  the  southwest  from  "  char 
bon''  than  for  several  previous  years.  In  Clinton  County,  Illinois,  forty 
or  fifty  abortions  occurred  among  mares.  Other  diseases  are  mentioned 
in  various  localities,  as  diphtheria,  putrid  sore-throat,  infiammatiou  of  the 
liver,  the  "loin  disease,"  and  other  diseases  known  only  by  reported 
symptoms.  * 

DISEASES  OF  SWINE. 

The  losses  fix)m  "hog  cholera,^  thou^  less  than  last  year,  are  very 
heavy  in  the  south  and  west.  In  New  England  and  New  York  it  only 
appears  among  western  droves.    Pennsylvania  has  been  nearly  exempt. 

In  Virginia  it  has  prevailed  in  a  few  counties,  and  in  the  Carolinas 
pretty  extensively,  in  some  counties  the  loss  reaching  thirty  per  cent. 
Similar  leiwrts  come  from  portions  of  all  the  Gulf  States.  In  Kentucky 
and  Tennessee,  where  com,  hogs,  and  distilleries  abound,  it  is  still  worse. 

The  details  nave  been  annually  presented  ad  nauseam^  and  we  propose 
to  omit  tiiose  of  the  present  year,  giving  only  an  idea  of  the  extent  k)t 
tiiie  loss  in  the  districts  most  infected. 

In  nineteen  counties  in  Tennessee,  in  which  were  641,080  hogs  in  18C0, 
the  loss  in  1868  was  about  140,000,  according  to  the  percentages  of  loss 
letamed  fix)m  the  several  counties;  in  twelve  counties  in  Kentucky  a 
loss  of  thirteen  per  cent,  or  44,000;  in  nine  counties  of  Indiana  a  loss 
of  fifteen  per  cent.,  or  47,000 — an  aggregate  loss  of  231,000  swine  in 
forty  counties,  averaging  to  each  coimty  6,775. 

DISEASES  OF  SHEEP. 

Foot-rot,  scab,  and  rot  are  reported  in  all  sections  of  the  country  to 
a  greater  or  less  extent,  causing  a  small  percentage  of  mortality,  vary- 
ing in  proportion  to  the  degree  of  neglect  suffered. 

The  reduction  of  numbers  during  the  winter,  in  the  general  slaughter 
of  cuDs  for  pelts  and  tallow,  relieved  the  flocks  of  the  country  of  the  (dd, 
weak,  and  diseased  sheep,  and  left  those  remaining  in  better  condition, 
and  with  a  better  prospect  of  health  and  needful  attention. 

In  Kennebec  County,  Maine,  a  fatal  disease  of  the  head  and  throat 
appeared.  It  was  attended  with  loss  of  appetite,  the  flesh  and  skin 
became  a  dull  green,  jwid  death  ensued  in  a  few  days ;  decomposition  was 
^id,  and  the  odor  "fearfully  fetid.''  Scanty  pasture  in  the  fall,  and 
poor  condition,  were  assumed  to  be  predisposing  causes.  Merinoes  were 
principally  affected. 

In  parts  of  New  Hampshire  great  fatality  among  sheep  has  been 
reported.  A  disease  called  "water  garget^  has  been  slightly  prevalent 
m  Merrimack  County. 

It  is  stated  that  in  Hampden  County,  Massachusetts,  three-tenths  ol 
the  lambs  have  died  from  want  of  natural  food,  many  of  the  mothers 
having  little  milk. 

A  flock  of  one  hundred  and  fifty  lambs  in  Winnebago  County,  Illinois, 
dropped  in  May,  did  well  until  a  few  days  after  the  hot  term  in  July, 
when  many  of  them  were  taken  with  severe  purging,  as  in  cholera;  a 
fesT,  without  purging,  wandered  around  in  a  small  circle,  nibbling  grass 
and  dirt.    All  of  the  latter  and  most  of  the  first  cases  died  in  a  few 
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hoars  after  being  attacked.  They  conmienced  dying  at  the  rate  of  two 
or  three  a  day  the  first  week,  increasing  to  four  or  five  a  day  In  the  third 
week,  when  they  were  taken  fix)m  the  ewes.  Eighty  were  driven  to 
another  pasture;  the  remaining  twenty-four,  aflfected  with  the  appear- 
ance of  dysentery,  were  put  in  the  sheep-bam  and  treated  for  that  dis- 
order. Of  the  latter  nine  died;  of  the  former,  but  one.  None  of  the 
sheep  were  affected.  ^ 

A  great  many  lambs  died  in  Monroe  County,  Ohio,  many  of  them 
apparently  in  good-order.  The  mortality  was  greatest  when  the  drought 
was  most  severe  last  summer,  and  the  grasshopi)ers  most  abundant,  and 
many  think  the  excrements  from  the  latter  on  the  grass  were  poisonous. 

In  a  flock  in  Houston  County,  Minnesota,  occurred  several  cases  of 
sores  under  the  shoulder,  in  one  or  two  instances  invohing  face  and 
legs,  emitting  watery  matter  and  a  noisome  odor.  One  died  after  suf- 
fiwring  two  years.    Sulphur  proved  to  be  a  partial  remedy.         | 

LOSSES  AND  DEPREDATIONS  BY  DOGS. 

Letters  from  correspondents  in  every  section  of  the  country  lament  the 
ravages  of  dogs,  the  many  losses  incurred  by  the  killing  and  maiming  of 
sheep,  and  especially  the  far  greater  loss  iii  the  reprejision  of  wool-gro wmg 
and  the  prevehtion  of  efforts  for  its  extension  in'to  regions  peculiarly 
adapted  to  the  business.  Millions  of  acres  of  herbage,  suited  to  the  wants 
of  fine- wool  sheep  in  all  portions  of  the  United  States,  are  annually  depas- 
tured partially,  or  not  at  all,  and  left  to  decay  and  waste,  for  want  of  ani- 
mals to  consume  the  abundant  spontaneous  growth.  Millions  of  dollars 
are  thus  annually  lost  to  the  production  of  the  country.  The  following 
quotations  are  merely  samples  of  statements  from  every  quarter: 

Hartford  County^  Conn. — "Formerly  every  farm  kept  from  twenty  to 
three  hundred  sheep;  now  there  are  very  few,  the  dogs  having  driven 
them  all  out." 

Baltimore  County^  Md. — "Many  sheep  are  annually  lost  hj  the  ravages 
of  dogs.'' 

Monroe  County^  We%t  Va. — "Loss  by  wolves  and  dogs  ten  per  cent, 
annually." 

Burke  County  j  JV.  0. — "Were  it  not  for  the  dogs,  sheep-raising  could  be 
carried  on  with  very  little  cost  and  trouble  in  this  section  of  our  State.'' 
Ora/nge  County. — "A  great  many  sheep  killed  by  dogs.  We  wish  Con- 
gress would  impose  a  tax  on  all  dogs."  Stanly  County. — "Sheep-raising 
would  be  profitable  but  for  the  depredations  of  dogs." 

Stewart  County ^  6a. — "!Not  raised  on  account  of  dogs;  twenty  dogs  to 
one  sheep  here." 

Putnam  County^  Fla. — "The  raising  of  sheep  here  is  impracticable 
ftx>m  the  fact  that  nearly  every  negro  and  many  whites  keep  a  lot  of 
half-starved  curs,  which  they  call  "hunting  dogs,"  but  all  the  evidence 
of  their  hunting  qualities  that  1  have  yet  seen  is  that  they  will  destroy 
a  flock  of  sheep  in  about  twenty  minutes." 

Qiles  County^  Tenn. — "The  dogs,  *curs  of  low  degree,'  have  played 
havoc  with  the  sheep.  O  for  a  dog  law!  A  neighbor  of  mine  lost 
thirty-five  fine  Southdowns  in  one  night,  among  them  two  bucks  worth 
one  hundred  dollars  each,  either  one  worth  more  than  aD  the  dogs  in  the 
county."  Perty  County. — "Dogs  kept  in  a  starving  condition  prevent 
success  with  sheep.    Otherr^'ise  wool-growing  might  be  profitable." 

Livingston  CotMity^  Ky. — "Wool-growing  would  be  profitable  if  it  were 
not  for  ravenous  dogs." 

Monroe  County^  Ohio. — "Dogs  have  been  very  bad  on  sheep.  One 
fiurmer  lost  sixty  in  one  night." 
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HarriMcm  Counhf^  Ind. — "The  township  trustee  of  Corydon  has  paid 
oat  to  formers,  for  loss  of  sheep  by  dogs  for  the  year  ending  March  1, 
three  hondred  and  ninety-eight  dollars,  at  the  rate  of  two  dollars  per 
head.  The  amounts  paid  oat  by  the  other  townships  woold  probably 
make  a  total  of  one  thousand  dollars  for  the  county."  Spenctr  County. — 
^Lost  one  thousand  sheep  by  dogs — ^more  than  ever  before." 

Douglas  County^  111. — "Lost  two  hundred  sheep  by  dogs." 

Ste4um»  County^  Minn. — "The  most  serious  obsta^^le  to  successful  sheep- 
raising  is  the  multitude  of  worthless  dogs,  which  threaten  to  exterminate 
the  sheep." 

Lee  County y  Iowa. — "Without  legislative  protection  from  dogs,  wool 
in  our  State  cannot  be  made  profitable  at  present  prices." 

Atckigon  County y  Kansas. — "  Some  of  our  farmers  have  disposed  of  their 
flocks  mainly  in  consequence  of  the  destruction  by  dogs  and  prairie 
wolves. !  Dogs  are  quite  numerous  and  the  greatest  nuisance,  and  I  think 
oar  legislature  should  tax  them  heavily." 

The  following  statement  repres^its  the  losses  from  dogs  in  Ohio  dur- 
ing ten  years,  so  far  as  they  were  returned  by  assessors: 


Sheep 

Tmh. 

NiiiDber 
kUled. 

Vtlua. 

Number 
beared. 

VahM. 

uss 

60,536 
40,786 
41,979 
31,750 
*  36,778 
32,175 
30,716 
31,118 
27,175 
34,141 

1109, 661 
74,753 
77,170 
75.000* 
101, 561 
166,607 
130.069 
112,367 
89,797 
92,718 

36,441 

23,409 
22,750 
24.){54 
24.972 
22,657 
21,037 
21,681 
J7.  128 
19,416 

•37,097 
94.849 
25,288 

1839 

1B60 

ttil 

30,000* 
34,786 

UfJi 

1863 

39,419 

1861 

44.096 

1M5 

i\,rJ9 

IMB 

32,206 

18S7 

31,114 

Totel 

357,154 

1,029,698 

833,745 

340,500 

• 

*E8Umated. 


Thus  the  average  for  this  period  is  35,715  killed  per  annum,  and 
23,374  injured  5  the  annual  average  losses,  respectively  $102,969  and 
$34,050— total,  $137,019.  In  Iowa,  in  1866  the  loss  sustained,  so  far 
as  reported  by  assessors,  was  $82,616  from  sheep  killed,  the  total  stock 
of  the  State  being  1,59»,226.  The  same  ratio  would  make  the  loss  in 
the  United  States  $2,080,(K)0,  without  counting  the  damage  frx>m 
maiming. 

The  loss  of  New  York,  in  1862,  as  estimated  by  Secretary  Johnson  of 
the  State  Agricultural  Society,  was  60,000  sheep,  worth  $175,000.  On 
this  basis  the  loss  in  the  Unitea  States  would  amount  to  $2,000,000. 

Betums  made  by  correspondents  of  this  department  in  1866  from  five 
hundred  and  thirty-nine  counties  give  an  aggregate  of  130,427  sheep 
killed,  or  an  average  of  242  in  each  county.  On  this  basis  the  number 
killed  in  all  the  States  would  be  about  half  a  million. 

Similar  returns,  in  1867,  from  three  hundred  and  eighty -nine  counties, 
r^ort  a  total  of  78^375  sheep  killed,  an  average  per  county  of  201.  The 
proportion  of  loss  is  greatest  in  the  southern  States,  where  the  business 
of  wool-growing  needs  most  ehcouragement  and  promises  the  most  suc- 
cessful results.  The  average  numbers  killed  per  county  in  the  comities 
reported  are  greatest  in  the  following  States :  In  Mississippi,  569  per 
eomity;  Texas,  372  per  county;  Tennessee,  331  per  county;  New  Jersey, 
287  per  county;  Ohio,  263  per  county;  Iowa,  261  i^er  county;  Missouri, 
253  per  county;  Indiana,  252  per  county. 
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The  Ohio  avotage  is  for  twenty-two  counties,  and  is  less  than  the 
average  for  the  entire  State,  which  was  383  per  county  by  the  assessors' 
returns  for  1867. 

A  careful  analysis  of  these  facts,  and  of  othar  data  of  similar  purport, 
jnstiiies  the  estimates  previously  made  in  these  reports  of  an  annual  loss 
of  two  millions  of  dollars  in  sheep  killed,  and  nearly  a  million  in  injuries. 
The  loss  is  equi\«ilent  to  the  value  of  six  millions  of  pounds  of  wool.  It 
is  a  tax  of  two  per  cent,  upon  the  total  sum  invested  in  sheep — a  tax 
greater  than  the  average  levied  upon  farmers  by  the  assessors  for  county. 
State,  and  national  purposes  combined.  Such  a  burden  is  intolerable — 
a  drain  upon  the  profits  of  industry  that  should  speedily  be  checked. 

There  are  not  less  than  six  millions  of  dogs  in  the  country ,  of  which  five  are 
utterly  worthless,  destroying  food  worth  many  millions  of  dollars,  commit 
ting  serious  depredations  ui)on  farm  property,  and  repressing  and  depress- 
ing wool  industry  to  the  iiy  ury  of  business  and  the  loss  of  national  wealth. 

Will  not  our  national  legislators  heed  the  call  from  every  State  in  the 
Union  for  the  levy  of  a  national  tax  upon  dogs  f  Great  Britain  ha«  for 
a  long  period  levied  and  collected  such  a  tax:  other  countries  include  it 
in  their  tax  lists.  There  is  no  nation  in  which  a  greater  necessity  exists 
for  such  taxation.  A  uniform  tax  of  not  less  than  two  dollars  per  head 
should  be  required.  Its  iofluence  would  be  in  every  way  salutary. 
Losses  of  wool-growers  would  decrease,  and  the  business  be  extendi 
into  localities  where  it  is  now  xmprofitable.  Mongrel  curs  too  worthless 
to  be  claimed  by  owners  would  be  sacrificed,  usenil  dogs  would  be  pro- 
tected, and  canine  tribes  would  experience  an  improvement  gratifying 
to  all  who  appreciate  the  desirable  qualities  of  the  race,  and  a  nuisance 
would  be  abated  to  the  benefit  of  all  and  the  iigury  of  none. 

Table  showing  the  total  value  of  live  gtock  in  the  foUounng  States  in  I860,  February  1,  1868 

and  February  1,  1869. 


SUtes. 


IMO. 


Febrnaiy  1, 1868. 


February  1, 1880. 


Maine 

New  Hampehire 

Vermont 

MoiHachasetU  . . 
Rhode  iBland... 
Oonneoticut.... 

New  York 

New  Jeney 

Pennsylvania... 

Delaware 

Maryland 

Virginia 

North  Carolina . 
South  Carolina . 

(Georgia 

Florida 

Alabama 

MiwijiHippi 

Loolgiana 

Texas 

ArlKannas 

Tennessee 

West  Virginia . . 

Kentucky 

Missoori 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

California 

ToUl .... 


533 

(227 
069 
744 
044 
079 
296 
693 
?i« 
706 
853 
368 
805 
465 
734 
356 
711 
692 
940 
447 
977 
4lM 

137 
67:j 

r>39 
819 
771 
375 
811 
2J)3 
450 
1 
017 


1,075^940,903 


$19,974,800 
12, 474, 029 
SO.  4 18.953 
19,214,503 

2,869,714 
18.699,013 
166. 557, 969 
25,«r2,769 
112,  \  1.8, 603 

4,263.973 
18,992,336 
35, 148, 572 
20,  a52, 456 
10.693,117 
26, 463, 675 

4, 190, 484 
21. 12(.,  832 
16,815,802 

8, 49*>,  468 

15..309,96«J 
:Jri.  IW,  7«)2 

4i»,491,Gi9 

50. 728,  t.S(> 

10!»,  798, 764 

72, 79(;,  080 

123. 834, 351 

50,084.011 

54, 851. 907 

16, 301. 354 

75.718,514 

9,962,311 

5,  l*©,  536 


$23,801,314 
15,113,113 
22, 782, 711 
22,807,568 
3,786.04.3 
SI,  687, 141 

182, 766, 369 
32,595,638 

121,138,569 
4, 445, 632 
22, 178/887 
37,705,568 
34, 4.34, 747 
15, 361. 88d 
34,692,001 
5, 007, 939 
27,255,966 
28,545,453 
15, 16i,  289 
;W,  651, 895 
20, 366, 3*^ 
M.  136, 55a 
I7,0t<^,5(i8 
49.189,40:1 
H  490,  717 

I20,.'>e9,9l7 

79, 728, 2:m 

140,991,6^)0 
54, 426, 109 
55,507,096 
18.612,171 
95, 109, 517 
12, 902, 830 
7,186,454 
41,457,rA« 


1.277,111,816 


1,527,704,029 
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EXPOETS  OP  WHEAT  AITO  CORN. 

The  receipts  from  the  export  of  cereals  are  of  equal  importance  with 
ftose  from  the  same  value  of  cotton  or  cheese;  and  though  they  may  be 
snail  in  amount,  they  are  not  to  be  despised;  yet  the  policy  of  growing 
grain  for  exi>ortation,  except  as  a  pioneer  expedient  in  opening  and  im- 
proving l^ms,  is  not  to  be  commended.  No  material  portion  of  our 
exports  can  ever  be  made  up  of  breadstuffs,  nor  is  it  desirable  that  they 
should  be.  Grain  exportation  as  a  settled  policy  would  soon  so  reduce 
the  jield  of  cereals  that  there  would  be  no  surplus  to  export.  The  price 
of  wheat  in  the  distant  west  has  been  remunerative  from  the  influx  of 
settlers  to  be  fed  until  the  ripening  of  another  crop,  and  from  the  mar- 
lets  opened  among  the  miners  of  the  mountains,  rather  than  from 
exportation.  It  is  the  policy  of  this  country,  and  its  destiny,  to  bring  con- 
sumers into  the  very  fields  of  production,  and  to. export  surplus  products 
of  industry  not  in  tiie  bulky  and  burdensome  form  of  raw  material,  but 
in  prodacts  enhanced  in  value  by  the  expenditure  of  labor,  with  a  reduo* 
tioQ  to  a  minimum  of  the  relative  expenses  of  transportation. 

That  the  comparative  unimportance  of  the  grain  export  may  be  seen 
at  a  glance  the  following  tabiJations  have  been  prepared,  showing  the 
nomber  of  bushels  of  wheat  and  barrels  of  flour  shipped  to  foreign  ports 
since  1825,  a  period  of  forty-three  years.  In  the  first  table  the  quantities 
are  coadensed  into  aggregates  for  periods  of  five  years  each : 

Stakment  showing  the  qmiititi/  of  wheat  and  flour  exported  from  1826  to  1855,  inclusive. 


Tean. 


Wheat,  bnaholiL 


Flour,  barreli. 


J'otalwhMtand 
our,  In  bnahali. 


nnfmtmdinirieaO. 
F^yttneodinff  1635. 
An  ymn  ending  1840 
llnTMri  ending  1845. 
n*«  79tn  todio^  18S0. 
Ihe  jMn  ending  1855. 

TotallnSOyawi 


125,54? 

614, 145 

1,842,841 

2, 946, 861 

10, 184. 645 

16,446,955 


4, 651, 940 
5.241,964 
4,092,932 
6, 274. 697 
12,284,828 
13, 149, 518 


38,160,994 


45.695,879 


83,385,247 
26, 823, 965 
22,307,501 
34.320.346 
71,608,785 
13,194,545 


960,640.381 


Statement  showing  the  qiiantity  of  wheat  and  flour  exported  from  1856  to  1868. 


Years. 

Wheat,  buBhol*. 

Flour,  barrels^ 

Total  wheat  and 
flour,  in  bnaheli. 

185S 

8,154,877 

14, 570. 331 

8,926,196 

3, 003, 016 

4,  155, 1S3 

31,238,057 

37.269,572 

36,  160,  414 

23,681,712 

9, 937, 152 

6,579.103 

6,146,411 

15,940,899 

3,510.626 
3,712,053 
3,512,160 
2,431,824 
2,611,596 
4, 323, 756 
4,882,033 
4, 39(»,  055 
3, 557, 347 
2, 604, 542 
2,183,050    , 
1,300.106 
2, 076. 423 

S5,Toe,oorr 

33,130.596 
26,487.041 
15. 161, 136 
17,213,133 
52,  g.'ifl.  837 
61.699,737 
58, 1 10, 689 
41,468,417 
22, 959, 863 
16.494,353 
12,646,941 
26.323,014 

ies7 .                    "   * 

ffiH : ."*.....".".";.".'.■"'.'■; 

MSI : : 

1MB r.....i.!.. 

IMl 

UQ ; '.*'"/." 'i;;."".".;ii'.'*"' 

wo * 

vm .1  M'..".  '.;. 

m I....      ";;  III    ":::*' 

OH ......... 

Wff 

1813 ::::::::::::;::::::;:;;;;;;;;:::::::;::::::; 

Total 

204,781,893 

41.095,580 

410.259,793 

Total  tor  43  je«n 

236,942,887 

86,791.450 

670,900,188 
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Statm/eiUthowiMgiksvalm  fnf  Weadrtnfi  exported  from  1626  to  1855,  inclusive. 


WhMk 


Flonr. 


All 


FiT«  years  ending  1830. 
Fire  J9V%  ending  1835. 
Five  yean  ending  1840. 
Fire  jean  ending  1845. 
FlTe  yean  ending  1850 
Five  yean  eading  185$ 

Totalia30yaan. 


$112,754 

737,365 

1,817,067 

2. 9i.0, 785 

12,801,093 

21.684,762 


$24, 708. 090 
29.317,649 
9^.231.052 
31,056.156 
ro.  37.^  741 
75,775,220 


$42,363,119 
48,095.363 
47,114.914 
51,705.513 
142,232.388 
134,181.K<*n' 


40,053.826 


257,494,608 


465,692,8 


Statement  showing  the  value  of  hreadsiuffs  exported  from  1856  to  1868,  inclusive. 


Tean. 

Wheat 

riour. 

AUbreadstoAL 

US6 

$15,115,661 
22, 240, 857 
9.061,504 
2,849,192 
4,076,7C4 
38,313.624 
42. 573, 295 
46, 754. 195 
31,432,133 
19,3f»7,l(r7 
7,842,749 
7,882,555 
30.247,633 

$29,275,148 
2.5.882.316 
19, 328, 884 
14. 433. 691 
15,448,-507 
2i,  645. 849 
27.  &34. 677 
28. 366. 069 
2.5, 588.  249 
27. 2?2,  C31 
18. 396. 686 
12, 803, 775 
20,887,798 

$59,010,219 
57, 915, 232 

1857 

1858 

,  35,569,068 
23, 562. 169 
26,989,709 

1850.— —•.. .- 

1860 

1861 

73,534,544 

1863 ^ 

84.340,653 
89,263,736 

1863 

1864 

G3, 463,  .'553 

1865 

53,502.511 
40. 682, 336 

1866 

1867.. 

40,983,168 

1868 

79, 046, 187 

Total  in  13  yf  an 

277,787,298 

289, 813, 580 

TOT,  862, 885 

Total  in  43  yean... 

317, 841, 134 

54?,308.388 

1,193,655,718 

A  division  of  these  results  into  decades  makes  the  quantity  and  value 
of  wheat  and  flour  as  follows: 


Yean. 


Fhre  yean  ending  1830 . 
Ten  yean  ending  184p. . 
Ten  yean  ending  185().. 
Tea  yean  ending  I860.. 
Eight  yean  ending  1868 

Total  bn^heli.... 


Qaantity. 


Bushft$. 
23,  .385, 247 
49,131.466 
105,929.131 
199.  894. 458 
292, 559. 880 


670, 900, 182 


Valne. 


$24,830,844 
50, 134, 033 
116,133,775 
255.17^318 
409,888.514 


865, 148,  Sla 


Statement  showing  the- export  price  of  wheat  and  flour. 

* 

Tean. 

Wheat, 

per 
bnbheL 

Flonr, 

per 
borreL 

Tun  vesrato  1840  . 

$1  04 
1  19 
1  .^5 
1  22 
]  14 
1  29 
1  32 
1  95 
1  40 
1  28 
1  89 

|6  06 

Ten  veanto  1850 

5  41 

Tm  Tftan  to  1860  t,.^,» t- - 

6  23 

In  1861 

5  70 

In  1882 - 

5  64 

In  1863^«. 

6  46 

In  1864. 

7  11* 

In  1^65 

10  45 

^  lti66 

8  43 

i;xi867 .* 

9  85 

In  1868  

10  06 

Thus  in  forty-three  years  our  total  exports  of  wheat  have  been 
236j942,887  bushels,  and  of  flour  86,791,459  barrels,  making  an  equivalent 
in  wheat  and  flour  of  «70,900,182  bxLshels  of  wheat,  valued  at  $865,149,512, 
an  average  of  ^1  29  per  bushel. 
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For  tturt^r  years  the  average  export  was  8,688,012  bushels ;  for  the  last 
thirte^i  years,  31.558,445  bushels:  for  the  whole  period  of  forty-three 
years,  15,602,329  bushels;  for  eight  years  since  1860,  36,569,985,  sold 
at  an  average  of  $1  40  x)er  bushel,  or  $51,236,064.  The  receipts  for  these 
eight  years  have  been  $409,888,514,  while  the  value  oi  the  exports  of 
tMrty-five  years  previous  was  but  $455,260,998;  the  number  of  bushels 
sent  abroad  in  eight  years  292,559,880,  against  378,340,302  in  the  prior 
period  of  thirty-five  years.  While  the  total  exports  bear  a  small  proi)or- 
tioa  to  the  total  amount  produced,  it  is  a  significant  fact  that  in  a  period 
of  distraction  and  war,  during  a  part  of  which  a  million  of  men  were 
withdrawn  from  industry,  as  much  whei^t  was  sent  abroad  as  in  a  pre- 
ceding period  of  four-fold  duration. 

BXPOBTS  OF  OOBN. 

The  exports  of  com,  the  great  cereal  of  the  country,  and  the  dis- 
tinguishing crop  of  the  western  world,  present  a  meager  showing,  which 
will  serve  to  illustrate  the  impolicy  of  reliance  upon  the  foreign  demand 
for  maize  as  an  aid  to  national  industry. 

Simtemtmt  skmeing  the  quantUjf  mul  vmlue  of  ezp&rts  of  com  and  cam  meoL 


,« 

COIUI. 

CORN  MEAL. 

TOTAL 
TALUK. 

BOBhAll. 

Dollan. 

BamlL 

DolUnu 

Dollan. 

3,530.710 
S.  508. 946 
1.184,973 
3,474.109 
43,822.153 
83,905,196 

9;  019, 926 

1,804,711 

873,104 

1,755,602 

31,277,920 

17,712,699 

783,408 

8»7,383 

843,930 

1,132,749 

2,493.700 

1,121,456 

2.404,371 
2.731.0T7 
3.471.215 
3.037,021 
8,984.252 
4,147,318 

4,494.297 
4.535,788 
4,344,319 
4,792,623 
40, 263, 173 
21.860,017 

PITS  yean  cDdiDC  1840 

7lT0  7«an  «ndiog  1845 

riM  Vean  «ndliur  1850 

Ph*  7««s  cadiai  1855 

TMalte30y««i 

78.486,087 

55,443,962 

7,192,626 

24,775,254 

80.819.216 

nB$ 

10.992,280 

1,719.998 
3.314,155 
10.678,944 
18.9  4.898 
16.419,476 
4,096,684 
2,812.726 
13. 5J  6, 651 
14,889,823 
11.147.490 

7,622,565 
5,184.666 
3.250.039 
1.3A103 
2,399,808 
6.890,865 
10,387,383 
10.592,704 
3.353.280 
3.679.1.33 
11.070,395 
14,871.092 
13,094.036 

293,607 
267.514 
237,637 
258.885 
233.709 
2(3.313 
253,570 
257.948 
262,357 
199,419 
237.275 
281.281 
336,508 

1,175,688 

957, 791 

877.692 

994.  S69 

912,075 

692,003 

778.344 

1.013,272 

1.349,765 

1.489,886 

1, 129,  484 

1. 555,  5p5 

0  ntW  4!4lt 

8,798,253 
6,142,457 
4. 136. 731 
2,317.373 
3,311,883 
7,582,868 
11,165,727 
11,603,976 
4.703.045 
5,169,019 
12, 19».  879 
16.436.677 
15,162,466 

1867 

1808 

vw,, 

liBD     .  . X 

tan 

igm. 

MR  ,,  ...  , ,.• 

MB4 

55::;:;::::;;:::::::;:::::::;::::::: 

I8i6 .'. 

IBC7 

UMB.... 

TMalteUyMn  .............. 

119.763.888 

93.728,069 

3.326,013  1  14.994,984 

108,722,353 

Tirtd  in  43  yttti  .      ^. 

196,249,975 

149.172,031 

10.518.639 

39,769.538 

188.941,569 

Suuwumt  showing  the  export  of  corn  and  com  meal  in  decennial  periods. 


TMia. 


Ffw  jean,  endlnf  1830. . 
T«B  jcan.  eodiog  1840.. 
T«n  y«Bni,  «Dduig  1850.. 
TcB  Teara,  endiog  1860. . 
£i«bt  yean,  sliding  1868. 

Total 


Cora. 


BiuheU. 

3. 530. 710 

3.75.3,919 

47. 29«,  262 

51.  5«i.  092 

92,165,992 


198.249,975 


Corn 


Barreis. 
783.408 
1.661,313 
3, 626, 449 
8,412.798 
2,034,671 


10,518,639 
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The  ralues  of  these  exports  in  the  decades  named  were  as  follows: 

Five  years,  ending  1830.— Corn $2, 019, 926 

Com  meal 2, 404, 371 

^1  424, 297 

Tea  years,  ending  1840.-^Corn 2, 677, 815 

Corn  meal 6, 202, 292 

8,880,107 

Ten  years,  ending  1850.— Com 33, 033, 522 

Com  meal 12, 021, 273 

45  054,795 

Ten  years,  ending  I860.— Cora 37, 501, 880 

Cora  meal 9, 004, 833 

46,506,713 

Eight  years,  ending  1868.— Cora 73, 938, 888 

Cora  meal 10, 076, 769 

84,015,657 

Total  value,  cora  and  cora  meal,  exported  in  43  years 188, 941^  589 


The  average  export  prices  of  cora  for  periods  of  ten  years  have  been 
as  follows : 


Period. 


Period  ending  1840 
Period  ending  18r>0, 
Period  ending  ld60 


The  prices  since  1860  haye  been  as  follows : 


Tears. 


18^ 
1662 
1883 
1864 
1865 
1866 
1867 
1868 


Per  barrel 


13  40 

3  07 


93 

14 
47 
76 
47 


6  15 


Converting  cora  meal  to  cora  at  four  bushels  to  the  barrel,  the  total 
amount  of  cora  exports  during  forty-three  years  is  two  hundred  and 
thirty  millions  bushels,  or  ODe  fouith  of  the  crop  of  last  year;  and  all 
the  cora  ever  exported  from  this  country  could  be  replac^ed  by  one-third 
of  that  crop.  For  thirteen  years  past  the  annual  average  has  been  but 
ten  millions  of  bushels  annually,  and  for  forty-three  years  five  and  a 
half  millions,  or  one-eightieth  piirt  of  the  crop.  During  the  entire  i>eriod 
since  1825  an  average  of  one  bushel  has  been  exported  for  everj'  hundred 
produced. 

The  iarmer  who  has  harvested  one  thousand  bushels  has  been  depend- 
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ent  upon  the  foreign  demand  to  the  extent  of  ten  bushelB,  for  which  he 
may  have  received  two  dollars,  while  the  price  of  thirty  bushels  has  been 
expended  in  shipping  it  from  the  prairies  to  the  markets  of  Europe. 
TMs  is  a  very  meager  showing,  but  an  export  of  ten  times  the  amount 
would  be  worse,  as  a  herald  of  the  exhaustion  and  poverty  that  must 
result  when  so  exhausting  a  crop  is  sent  abroad  at  so  great  expense  and 
httle  profit,  and  nothing  returned  to  the  depleted  soil.  An  export  of 
com  is  therefore  undesirable  and  unwise. 

rUPOETS  OF  WOOLS  AND  WOOLENS. 

The  following  is  a  statement  of  the  imports  of  wool  during  the  year 
ended  June  30,  1868,  aa  reported  by  the  statistical  bureau  of  the 
Treasury  Department : 


Deieription. 


Qtumtitj. 


YalM. 


Wool,  at  19  oeotf  or  lots  per  pound...... 

Wool,  TfthM  oTor  19  cents  per  poasd 

Ciothiog  wools,  class  Ko.  If  Talne  39  eents  or  less  per  pound 

Clotiiiaf  wools,  elaa  No.  1,  valne  over  39  cents  per  pound 

Oemblnc  wo<^  elassKo.9,  39  cents  or  less  per  pound 

Oomblng  wools,  class  No.  9,  over  32  cents  per  pound 

Sbemklns,  raw  or  unmanufactured,  with  the  wool  on,  washed  or  unwashed . 
Woolen  zags,  waste,  shoddy,  monfo,  and  flocks 


Total.. 


8,907.864 
10,0m.697 
3,068,013 
31.259 
9,109,280 
6,690 


556,414 


94,681,917 


1973,904 

1.883.489 

454.904 

13,049  ' 

467.661 

3.063 

937,589 

49,649 


4,079,894 


The  imparts  of  woolens  for  the  same  period  are  as  follows : 


Quantity. 


Yalna. 


AD 


pounds.. 

pounds.. 

wludly  or  In  part  of  wool,  not  otberwlse  provided  for.  .poanda.. 

ponndB.. 

• poniids.. 

Hals  of  wool pounds.. 

Kafa  goods    hosiery pounds.. 

Kait  goods— shirts,  drawers,  ibc pounds.. 

fetaiorsls ». pounds.. 

Woolen  and  worsted  yams pounds.. 

MaoafiKtiirei  ooinpoeed  wholly  or  In  part  of  worsted pounds.. 

ff«^fc*^g  aad  wealing  apparel  of  every  description,  composed  wholly  or  in  part  of 

weal  or  worsted ..i - pounds.. 

■sady  made pounds.. 

Articles  of  wear pounds.. 

Webbings,  beltings,  btaidlnga,  braids,  galloons,  Ac,  of  wool,  worsted,  or  mohiur, 
or  of  which  either  is  a  eomponent  material pouudii.. 


4,891.935 
158,896 
517.018 
28.031 
74.586 
84,593 
220,  S.^ 
79,200 
]a919 
407, 416 


09,596 
357,371 


j's  and  children's  drea  goods,  and  real  or  imitation  Italiau  cloths,  wholly  or 

la  part  of  wool  or  wonted sq.  yards.. 

bdless  belts  or  felts  for  paper  or  printing  machines 

CsTpetavAnbnssoBaad  Azmlnster.  and  carpets  woven  whcle  for  roomn 

Osrpets,  Saxony,  Wilton,  and  Toumay  velvet,  wrought  by  the  Jocqnard  ma- 
ddae • • "q-  yards.. 

Garpeis,  Brussels,  wrought  by  the  Jaoquard  machine eq.  yardn.. 

Oarpels,  patent  velvet  and  tapestry  velvet sq  yards.. 

Carpets,  tapestry  Bniasels sq.  yards.. 

GarpitB,  treble  Ingrain,  three-ply.  and  worsted  chain  Venetian sq.  yards.. 

Tara,  Venetian,  and  two-ply  Ingrain sq.  yards.. 

Pwigfetsand  bockinga.  printed,  eolored,  or  otherwise sq.  yards.. 

Ovfca  of  wool  Jioi  oUierwise  QMdiied. 


60,238,339 
104,967 


69.513 
536, 019 
251, 012 
1,84a  497 
26.832 
74.2(15 
63,977 


$7,139,605 
896,278 
750,558 
30,037 
35,561 
171. 757 
482.186 
103,605 
H756 
461,447 
1,681,194 


Total....*.. 


948,419 
1,069,539 

713.415 
4,957 

15, 449. 787 
100,070 
977,486 

143,193 
720,343 
389,163 
1, 583,  374 
25.708 
53.084 
28,730 
151.095 

139.371,399 


Digitized  by  LjOOQ IC 


52 


AORIOULTUEAL   BEPORT. 


AGRICULTURAL  EXPORTS. 

Statement  of  the  exports  of  agricultural  proAucts  of  the  United  States^ 
with  their  immediate  m^mufacturesj  for  the  year  ended  June  30, 1868. 


Products  and  mannfkctor^g. 


Quantity. 


Value. 


ill,  livinf— bogi number.. 

Homed  cattle number.. 

Horsei number.. 

Mules number.. 

Sheep number.. 

All  other,  andfowlg number.. 

Animal  matter— ffuti,  bUqii,  bladders,  Sui 

Pork : ..pounds.. 

Hams  and  baooQ ^ pounds.. 

Lard pounds.. 

LardoU gallons.. 

Keat'i-foot  and  other  animal  oils gallons.. 

Beef pounds.. 

Poultry........ ••>•■■«••.••.••••«•..•>■ •.••.. ........................ 

Preserved  meats 

Tallow '. pounds.. 

Hair,  nnmannfactnred 

Hair,  mannfkctored 

Butter pounds.. 

Cheese pounds.. 

Eggs doKeoH  .. 

Candles,  tallow.  4m) pounds 

floap,  perftuned 

Soap,  other '. pounds 

Glue pounds 

Stearin* pounds 

Wax pounds.. 

Leather pounds 

Leather,  morocco  and  other,  flne..f 

Leathern  boots  and  shoes pairs.. 

I>athera  saddlery  and  harness 

Leathern  manufMtures  not  specified 

Wool pounds. 

ManuCsctures  of  wool  not  specified 

Furs  and  skins 

Bones  and  bone  dust ^ cwt. 

BoQe-black,  iTory-biack,  4tc poinds. 

-Indian  com bushels. 

Indian  meal barrels.. 

Wheat bushels. 

Wbeat  flour barrels. 

Bye bushels. 

Bye  flour barrels.. 

Barley bushels. 

Other  small  grain  and  pulse 

Bice 4 pouDdtt. 

Bread  and  biscuit pounds. 

Ifaccaroni,  vermicelli,  and  alT  other  preparations  fh)m  breadstuffs 

Cotton,  sca-island ...pounds. 

Cotton,  other  kinds pounds. 

Cotton  manufactures,  colored yards.. 

Cotton  manufactures,  uncolored yards. 

Cotton  manufactnros,  all  other 

Wood  and  manufactures  of  wood — boards,  planks,  and  scantling M  feet. 

Boats  and  oars 

Hewn  timber tons. 

Latbsand  pickets 

Masts  and  spars 

Other  lumber 

Shinglefl M. 

Shooks  for  barrels  and  hogsheads 

Shooks  for  boxes 

Staves  and  headlags M. 

Hogsheads  and  barrels,  (empty) number.. 

Hoops  and  hoop  poler*. M.. 

Bark  for  tanning 

Honsehold  furniture 

Bfanufacturea  of  wood  not  specified 

Ashes,  pot  and  pearl cwt.. 

Bosin  and  turpentine barrels.. 

Tar  and  pitch barrels.. 

Apples,  green  or  ripe biiKhclii.. 

Apples,  dried buxhely.. 

Fruit,  green,  ripe,  or  dried,  not  specified 

Potatoes bushels.. 

Onions.... bnsliols.. 


1,399 

16,120 
1,296 
.1,109 

17,902 


28,69(M33 
43.  &•»,  OW 
64, 555, 462 
279,432 
88,522 
22,683,631 


22:682,412 


2, 071, 873 

5l.097.2<)n 

19,604 

2, 975, 517 


7,304.231 

16.  P64 

207,  7C0 

826,  8h7 

2, 470,  fe97 


363,419 


508,435 


6,172 

1  an,  358 

11,147,4!H) 

336, 508 

15.  mo,  899 

2, 076, 423 

501,349 

10, 592 

9,810 


3, 079, 043 
8,n294,224 


4,998,315 

779.7(>5,318 

2, 979, 275 

10, 839, 177 


131,873 


75,720 


31,460 


20.9,55 

177.614 

16,930 


22,030 
443,  .Wl 
26, 751 
54,6;>4 
31,028 


378,605 
60,849 


$18,447 

330,183 

143, 521 

147, 768 

83,936 

9,540 

48,295 

3,267,652 

5,476,9**8 

9,427,831 

330,179 

23,433 

8.636,011 

1.484 

75,226 

2,540,227 

79,«>43 

60,G48 

582,745 

7, 010. 424 

5,865 

533,095 

5,171 

621,823 

4,346 

22,280 

255,365 

601,175 

.5,930 

578,650 

97,393 

131,224 

191.  L19 

206.879 

1, 989, 849 

9,678 

12.031 

13,094,036 

2. 008,  430 

30,247,632 

20, 887.  TM 

836,838 

9(»,  I'.'je 

10,9^1 

989,665 

171),  357 

649.499 

43.062 

3,023,334 

149, 797.  399 

531,  G69 

1,551,339 

2,788,046 

2,806.5239 

177,010 

844,499 

12.437 

122,161 

1, 397.  y68 

1,39,519 

3,393.j:j>84 

680,  i:r7 

2, 377.  794 

288,047 

821.949 

217,  174 

1,199,  160 

888.  •J94 

256.:cio 

2,ft»8.5l4 
110,641 

94,748 
121,910 
18l»,  854 
483,395 

79.187 
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Prodactf  and  maDttHactnrei. 


QnasUty. 


I^Uet  and  taacei 

V«geUbl«a,  prepared  or  prtrsenred • 

Verctables,  not  ipecified 

rioter  teed Imtihols. 

PJax  se«d buHhela. 

Li&M«doU gallODB. 

Castor  oil gaUona. 

E«eotiaIoil 

00  cake ponndi. 

Bamp,  azuaaoofactarod cwt. 

Manafkctorea  of  hemp — hagi 

Cablea  and  cordage cwt. 

Hc«np  doih 

AJl  other  monafactarea  of  hemp. 


Ro^ « pounds. 

Hay tonal 

Gfaueng poandi . 

8ah bwhek. 

Bear,  ale,  port«r,  and  cid«r,  tn  bottles dozens. 

Bc«r,  ale,  porter,  and  cider,  In  ca^ks... gallona. 

Spirits,  distilled  from  molamics gallona. 

Spirit^  distilled  from  gralQ galfens. 

Spirits,  distilled  from  other  materials gallons. 

JpWts  of  turpentine gallons. 

wise gallons. 

Mnlassai gallons. 

Tlpegar gallons. 

Sigar.  brown ponnds. 

fegar,  refined    pounds. 

Cand J  and  oonfectionerj 

Ofars M. 

Bwrff ponnds. 

Tobaeeo,  manofaetured poonds. 

I«af  iobocoo.  nnmanofcctarod 


2,645 
44 

16,650 
6,385 


115,523,977 
141 


15,491 


533,038 

5,645 

370,086 

624,970 

1,387 

79,006 

1, 142, 553 

574,905 

1,061.133 

3,068.629 

27,070 

42,543 

60.963 

3,943 

2,214,207 


1,870 

11.393 

10.470,024 

906.090,504 


Value. 


$29,094 

16,720 

169,692 

11.193 

339 

21,545 

13,045 

irj,656 

2,913.448 

2,193 

9,154 

331.238 

1,594 

250,631 

964.199 

118.443 

380.454 

989.936 

3.603 

30,379 

491,601 

325.651 

506.869 

1, 627,  sn 

33.564 

91.691 

17,530 

609 

313,378 

12,901 

70.650 

8,730 

3.100,084 

23,898,893 


RICAPITULAnO*. 

Iprodnetloo i $37,626,063 

BwadrttfEi 69,089.249 

Oi^tOQ  and  lU  mannf^tares : 157,691,787 

Wood  aad  ita  products 17,761,755 

Misecllaneoaa 35,590,994 

T«tal 317,689,778 


IMlVnOKATION. 


Since  the  organization  of  our  govomment,  ciglity  years  ago,  a  people 
of  three  millions,  of  European  extraction,  have  become  forty,  not 
altogether  by  natural  increase,  but  in  part  by  immigration,  in  a  rippling 
stream  at  first,  which  has  gathered  volume  until  its  current  is  equiva- 
lent to  a  third  of  a  million  annually,  and  its  total  aggregation  eight 
millions.  It  is  one  of  the  marvels  of  the  eventfol  nine  years  since  1800, 
that  one-fourth  of  all,the  immigrants  who  have  ever  sought  our  shores 
have  come  during  the  frightful  civil  war  or  since  its  close.  Two  millions 
of  homan  beings,  two-thirds  as  many  as  fought  the  war  of  the  revolu- 
tion, have  thus  been  added  to  our  numbers  since  the  taking  of  the  last 
oensQs* 

The  records  of  immigration  from  1820  to  1860  present  an  aggregate 
of  5,459,421  passengers  arrived.  Prom  1790  to  1820  about  200,000  arri- 
vals were  reported  or  estimated.  About  one-seventh  of  these  returned, 
and  perhaps  as  many  were  received  through  Canada.  Of  all  these  num- 
bers, three-fifths  were  males,  and  one-half  were  in  the  vigor  of  youth, 
between  the  ages  of  fifteen  and  thirty. 

Of  the  numbers  arriving  between  1820  and  1860,  2,750,874  were  from 
Great  Britain,  of  whom  967,366  were  from  Ireland;  and  1,486,044  came 
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from  Germany.  Thus  the  same  Anglo-Saxon  elements,  oonstitating  the 
bulk  of  our  original  population,  enter  in  nearly  the  same  proportions  into 
the  accretions  gained  by  annual  immigration. 

More  than  a  million  of  these  unmigrauts  were  children ;  the  numbers 
with  occupatious  not  noted  were  2,978,599;  there  were  764,837  farmers, 
and  872,317  laborers,  many  of  whom  either  immediately  or  ultimately 
became  farm  laborers  or  farmers,  it  is  evident  that  more  than  half  of 
all  these  immigrants  became,  cultivators  of  the  soil. 

During  the  past  nine  years  the  arrivals  of  immigrants  make  an  aggre- 
gate of  2,141,403—886,545  from  Great  Britain,  (Ireland,  390,032;)  Ger- 
many, 616,268;  British  America,  87.602;  China,  46,681.  Every  quarter 
of  the  globe  has  been  representecl,  even  Africa  and  the  isles  of  the 
Pacific.  Among  the  African  countries  contributing  are  Abyssinia, 
Egypt^  Liberia,  m\A  South  Africa ;  among  the  islan<&  of  the  Pacific, 
New  Zealand,  Australia,  the  Society  and  Sandwich  islands;  and  the 
immigration  from  Iceland  includes  eleven  souls. 

The  German  immigration  has  been  targe  since  the  war,  amounting 
to  343,183,  and  the  U)tal  for  four  years  i)ast  exceeds  the  aggregate  num- 
bers of  the  nine  previous  years.  The  largest  infiux  from  Great  Britain 
was  in  1866 — 131,629  immigrants;  and  the  largest  fix)m  Ireland  was 
69,977,  in  1867.  The  greatest  movement  from  Germany  was  also  in 
1867,  numbering  121,240.  In  the  last  ten  years  the  total  numbers,  in 
he  order  of  their  magnitude,  were  as  follows:  1866,  359.943;  1867, 
333,627;  1868,  326,232;  1865,  287,399;  1864,  221,535:  1863, 199,811  j 
1860,  179,691;  1851),  155,509:  1862,  114,463;  1861,  112,f02. 

The  following  statement  or  the  occupations  of  immigrants  of  the  past 
thirteen  years,  from  1856  to  1868  inclusive,  is  obtained  from  the  Treasoxy 
Bureau  of  Statistics: 

Occupations  qf  immigromiM. 


OeenpAtioiM. 

1151. 

ltS7. 

list. 

1I99. 

1860. 

1861. 

1862. 

IiAbOTtlTfl f . 

37.019 

24,  732 

9.805 

11.  lOl 

6.136 

1»748 

906 

135 

19 

54 

S15 

163 

37 

118 

1.255 

25 

Sfl 

90 

S2 

105 

35 

10 

73 

15 

4 

1 

12 

2 

600 

190.045 

43.949 

34.7U9 

18.074 

12,114 

5,660 

1.329 

900 

871 

51 

22 

258 

147 

69 

173 

IPO 

108 

86 

78 

187 

72 

28 

16 

96 

31 

44 

31 

21 

29,317 

20.506 

11.095 

10.217 

4.254 

1,142 

1.109 

259 

74 

38 

261 

178 

45 

132 

80 

156 

117 

113 

74 

165 

46 

68 

39 

115 

33 

31 

19 

3 

451 

70.609 

21,696 

16,323 

13,092 

12^495 

9,510 

•1,281 

886 

194 

46 

38 

250 

253 

97 

157 

114 

137 

141 

168 

62 

118 

86 

40 

37 

45 

64 

15 

8 

31.968 

21.742 

13.033 

11,207 

3,834 

1.415 

1.007 

200 

104 

58 

973 

221 

80 

183 

141 

204 

156 

U6 

50 

132 

67 

69 

48 

108 

27 

29 

14 

19,413 

11,008 

7,575 

7.583 

2,337 

770 

734 

122 

28 

27 

49 

216 

31 

213 

43 

41 

383 

106 

216 

98 

22 

29 

99 

26 

6 

11 

13 

1 

218 

60.761 

17.7a 
9  265 

PwTDert h 

Meohttnloi 

If4*rchanti. .......... .......... 

6,934 
7,763 
1,732 

HlBtn 

S^rvsnti....  .........•....•••. 

3,704 

IfArinen  .-..• - 

1,024 
658 

Ctorki 

Bftken 

183 

Bntchen ..••... 

194 

PhyikrUni 

189 
S36 

Arttati „ 

Clergy inaii  ...........•.•••.... 

88 
274 

57 

Tailora 

66 

89 

IjftWTtn  ...a..    •■■■■«•«•■>...>« 

108 

M^'^AffftctBTtn  ........•..•..•■ . 

94 

BDfilMOTt 

97 
19 

Hmodi - 

SI 

21 

If  n  filial  AflkA 

14 

Acton ......  ....•«.••...—.•.. 

17 

D^M*A«a 

3 

Prin  ten  .....••••«.  ••••«•«-•••. 

28 

Bsiton  •.•.......•..•-••.•••.. 

1 

946 
153,717 

609 
Tr,619 

835 
98,090 

389 

611.800 

Am^rate. ................ 

»«,496 

271. 96t 

144,906 

155^900 

179.691 

112,702 

U4,463 
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65 


OeeapatioD. 

1863. 

1864. 

1865. 

1866. 

1867. 

186B. 

T^teL 

laAmfn 

46,198 

12,349 

14.418 

7,582 

4.314 

9.08H 

2,0^ 

1,277 

520 

403 

347 

2W 

377 

231 

347 

75 

73 

196 

66 

95 

16 

31 

5 

.      7 

15 

97 

15 

48.041 
13.837 
14.  i:>6 
9,468 
6.093 
15.629 

2,  me 

1,574 

647 

&45 

640 

515 

340 

258 

130 

147 

148 

132 

1(»7 

66 

29 

37 

24 

12 

SO 

99 

19 

1 

306 

106.657 

45, 245 

20, 012 
20,218 
12,676 
7,631 
9.236 
2,518 
2,775 
l.(M)3 

64  ,> 
304 
399 
606 
374 
143 

3<;6 

249 

181 

ItK) 

59 

77 

40 

10 

18 

43 

20 

I 

455 

161,589 

58,629  ' 
30.3t>2 
23.939  1 
15.834  ! 
8.010  , 
8.1«»5  , 
2,687  ! 
2,731  ' 
9HC 
840  , 
373 
521 
662  1 
453  1 
135  ; 

m'' 

359 
254  , 
142  ' 
142 
132 

■■1 

65 

44 

12  , 

648 

909.442 

55.443 

29,717 

25.966 

11,841 

1,2 -5 

6,;J67 

2. 501 

2,317 

988 

974 

336 

4:« 

661 

454 

156 

299 

250 

959 

196 

lit 

33 

184 

65 

32 

94 

60 

22 

4 

437 

199.929 

68,947 

19.804 

17,298 

8,393 

4,698 

8.021 

1.892 

1,351 

751 

623 

282 

365 

4C8 

302 

76 

205 

166 

17 

183 

94 

937 

102 

36 

14 

515,917 
964.949 
196,503 
138,214 
71  414 

Mrrrhaatt  ...,,, 

Mhien 

gfTwaii 

68  628 

Marimn 

20,988 
13,864 
5,380 
4.658 
3,770 
3,736 
3.561 
3,389 
2,866 
2  151 

Glerk* 

Bnken 

Batcben 

Seactotrenet  an,d  millinert 

Pby-fdin* 

Artuta 

Clergy  men  .--« 

W««v«*n  and  f ptnnen. 

Tailon I 

2,198 
1,949 
1,606 

LftWTTfl      ........■.■.....■•••. 

Mam  feet  orert... ...... ........ 

£ogtD#»ira 

1,345 

800 

Tf«cb«ra...... 

Hmiiu 

799 

MUlOTa 

497 

M nrrtiani    

450 

Acton 

378 

PMatflrv 

Itl,  493 

963 

PrtairffW 

iM7 

gattrra  , 

91 

AO  oth«r  oecnpAtioiia  .......... 

360 
99,047 

5.W 
1.608,411 

OeeapMttons  aot  sp«dfl«d 

i-JI-L-iJ. 

190.811 

Sl,5» 

987,309 

359,943 

.339,627 

326,  a» 

t,«8,996 

SUGAE  PEODUCTIpX  IN  LOUISIANA, 

Lomsiana  eontinnes  to  be  the  main  source  of  sugar  prodaction  in  the 
United  States,  though  the  Gulf  coast,  from  Florida  to  Tezas^  is 
beginning  to  be  dotted  with  sugar  plantations,  from  which  little  income 
has,  as  jet^  been  derived.  At  the  present  time  the  business  stands 
high  in  popular  appreciation. 

In  LouisianfL  production  has  been  wonderfully  stimulated  by  the 
high  pnje  of  the  product.  The  severe  frost  on  the  ^^th  of  January 
ercrywhere  injured  the  rattoons  very  severely,  though  the  seed  cane 
escaped ;  and  with  favorable  weather,  producing  an  extraordinary 
growth,  a  large  crop  was-  anticipated,  until  October  2,  when  the  cane 
was  prostrat^  by  a  severe  storm  of  wind;  bad  weather  intervened, 
delay  in  obtaining  fuel  occurred,  frosts  injured  the  outlying  cane,  elec- 
tion excitenoents  interfered  with  labor,  a  series  of  unusual  misfortunes 
eoinbined  to  diminish  the  total  production  of  the  year ;  yet  an  aggregate 
<rf  84,256  hogsheads  was  reached,  or  95,051,225  pounds,  and  6,081,907 
gallons  of  molasses,  .against  37,G47  hogsheads  in  1807.  This  result  was 
attained,  notwithstanding  the  loss  of  8,000  acres  of  cane  totally  lost 

A  local  census  of  this  important  crop,  made  by  Mr.  L.  Bouchereau, 
the  facts  of  which  he  has  communicated  to  this  Department,  affords 
abmidant  evidence  of  energy  and  progress  in  this  branch  of  agricultural 
production. 

The  acreage  in  cane  was  about  C3,190,  and  the  average  yield  1,504 
pounds  of  sugar  and  80  gallons  of  molasses.  A  larger  proportion  of  mo- 
lasses than  usual  is  due  to  the  injury  of  the  crop  by  the  weather,  which 
rendered  its  use  for  sugar  impracticable.  The  total  number  of  sugar- 
growers  was  747;  sugar-houses  in  operation,  673;  portable  mills,  8; 
8team-i>ower  sugar-houses,  540;  horse-power  sugar-houses,  133;  open 
kettles,  567 ;  open  pans,  60;  vacuum  pans^  46;  board  and  slate  sugar- 
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houses,  85 ;  board  and  shingle  sagar-honses,  231.  The  fbllowing  is  a 
jevised  statement  of  production  since  1862  and  1863,  of  which  years  no 
report  is  made,  showing  the  rate  of  recuperation  since  the  war : 

Hogsheads. 

1864 6,668 

1865 15, 600 

1866 41,000 

1867 37, 647 

1868 84,256 

THE  GEEAT  STOCK  MAEKETS. 

RECEIPTS  OF  LIVE  STOCK  AT  NEW  YORK  IN  1868. 

The  following  table  exhibits  the  receipts  of  live  stock  at  New  York  in 
tlie  years  1866-' 67-^68. 


Tmt. 

BMTMk 

Cowi. 

CdreL 

BbMp. 

SwiiM. 

Toyo. 

1888 

S98,883 
293,832 
893,101 

4,885 
3,369 
5,383 

fl3,lH 
09,941 
82.935 

1.030,621 
1,174,154 
1,400,623 

060,399 

1,102,643 

978,  Ju 

9.009.8M 
2,643.930 

1887 

1868 

2,758,5M 

The  weekly  average  of  1868  is  as  follows:  beeves,  5,637;  calves,  1,596 ; 
sheep,  26^935 — an  increase  of  2,000  over  the  average  of  the  previous 

Cr ;  swine,  18,779.    The  following  are  the  average  prices  for  the  year : 
f,  15f  cents  per  pound;  sheep  6  cents;  hogs,  9 J  cents.    In  beeves 
an  average  advance  is  shown  over  the  previous  year  of  one-fourth  to  one- 
half  cent  per  pound.    In  sheep,  a  slight  diminution  of  price,  owing  to 
large  increase  in  supply.    There  was  a  considerable  decrease  in  the  sup- 
ply of  hogs  which  ruled  two  to  three  cents  per  pound  higher  than  in 
1867,  the  advance  being  quite  three  cents  at  the  close  of  the  year.  The 
decrease  in  number  amounts  to  126,000  head  for  the  year.    The  follow- 
ing is  an  exhibit  of  sources  of  supply  of  beef  cattle :  Illinois,  165,668 
Few  York,  28,757;  Ohio,  27,303 ;  Kentucky.  19,372;  Indiana,  14,655 
Texas,  11,300;  Missouri,  9,781;  Pennsylvania,  3,455;  Canada,  3,068 
Iowa,  2,950  2  Connecticut,  2,705 ;  Michigan,  1,506 ;  West  Virginia,  1,046 
Kansas,  818 ;  Nebraska,  263 ;  Massachusetttii,  249 ;  New  Jersey,  200. 

There  has  been  but  little  variation  in  the  average  price  of  beeves  for 
the  last  three  years.  In  1868  they  brought  the  highest  price  in  April, 
running  up  to  an  average  of  eighteen  cents  in  the  early  part  of  the 
month,  and  were  at  their  lowest  in  October  and  November,  reaching  an 
average  of  thirteen  and  a  half  cents.  In  January,  the  prices  of  the 
different  qualities  ranged  from  eleven  to  twenty  cents ;  in  December, 
from  eight  to  twenty  cents.  Sheep  brought  the  highest  prices  in  April, 
at  an  average  of  eight  cents  for  the  month ;  and  the  lowest  price  in 
October,  when  the  receipts  averaged  nearly  45,000  head  per  week.  At 
the  last  of  the  month  prices  ranged  from  three  and  a  half  to  five 
cents. 

BOSTON  LIVE  8T0CK  MABEXTS,  1868. 

The  numbers  of  live  stock  sold  in  the  Boston  markets  during  1868  are 
as  follows :  cattle,  110,010 ;  calves,  13,700 ;  sheep,  492,735 ;  hogs,  12L544 ; 
pigs,  10,443.    The  sources  of  supply  of  cattle  are  as  follows:  Mjatne, 
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10,574 ;  :N'ew  Hampshire,  7,209 ;  Vermont,  18,426 ;  Massachusetts,  2,780 ; 
New  York,  4,327;  Western  States,  61,689;  Canada,  5,005,  Sonrces  of 
supply  of  sheep :  Maine,  9,174 ;  New  Hampshire,  41,965 ;  Vermont, 
173,802;  Massachusetts,  18,300;  New  York,  39,683;  Western'  States, 
167,410;  Canada,  42,401. 

The  number  of  cattle  for  1808  wa«  somewhat  greater  than  that  of 
1867,  but  less  by  about  8,000  head  than  the  exhibits  of  1865  and  1866. 
Comparison  of  sales  of  ^heep  during  the  six  years  from  1863  to  1868 
shows  a  greater  amount  for  the  last  named  than  for  any  of  the  five 
previous  years.    The  excess  of  1868  over  1867  was  70,795  head. 

The  best  beef  brought  thirteen  and  a  half  to  fourteen  and  a  half  cents 
dming  January.  During  the  subsequent  months,  fifteen  to  sixteen  cents. 
Prom  June,  prices  declined  till  the  first  of  September,  after  which  they 
ranged,  for  the  most  part,  from  twelve  and  a  half  to  tJiirteen  and  a  half 
cents.  The  lower  grades  varied  much  more  in  price.  During  the  fall, 
grass-fed  cattle  were  sold  at  seven  to  nine  cents  per  pound,  while  during 
Qie  spring  and  early  summer  there  were  several  weeks  wheu  scarcely 
Miy  animals  were  to  be  bought  short  of  twelve  to  thirteen  cents  per 
pomid. 

EECEIPTS  OP  CATTLE  IN  CniCAGO,  1867-'G8. 


Source  of  rapply. 


1867. 


nUnoifl  Cootrnl  Ruflnmd 

Kock  iBland  RaUroad  

MkfaUran  Central  Railroad 

I>itUlmrg  and  Furt  Wayne  Railroad. 

Great  Eautcm  Railroad 

AHonaadSt.  LoQls  Railroad , 

BarUngton  and  Qaincy  Railroad ..... 

Korthwestem  Railroad 

lOehigan  Southern  Railroad 

Drtrenln 

Total 


60, 90S 

35,616 

9,215 

444 

1,396 

61.9^2 

106,901 

46,758 

796 


58,889 

41,841 

1,466 

439 

1,347 

54.143 

119. 9» 

50,189 

1,050 


2, 548  j      5, 500 


3^4.524 


334,188 


Of  the  receipts  of  1868,  one-third,  or  108,901,  were  transported  by  the 
Burlington  and  Quincy  road,  whicn  runs  through  a  fine  cattle  region, 
and  connects  with  the  railroads  of  Northern  Missouri.  The  Alton  and 
St  Louis,  passing  in  the  same  direction  through  the  State,  and  also 
leading  to  Missouri,  brought  the  next  largest  number,  64,952;  the  Illmois 
Centoral  contributed  60,902:  the  Northwestern,  (through  Wisconsin,) 
46£58;  and  the  Bock  Island,  35,616. 

The  receipts  of  Texas  cattle  in  Chicago,  during  1867,  was  about  35,000 
head ;  during  1868,  about  55,000  head.  The  price  in  August  averaged 
$3  72  per  100  pounds  5  in  September,  when  they  were  sold  with  difficulty, 
genendly  by  the  head,  at  $24  to  $32  each;  in  November,  $3  93  per  100 
pomids.  At  the  same  time  Texas  eattle  wintered  at  the  north  realized 
$4  25  to  $6  50  per  100  pounds. 

Prices  of  beef  cattle  and  live  hogs, — ^The  prices  obtained  averaged  as 
follows:  Best  fat  shipping  cattle,  $7  26  to  $7  98  per  100  pounds; 
steers  in  go#d  flesh,  weighing  1,150  to  1,250  pounds,  $6  14  to  $6  65 ; 
steers  weighing  850  tb  950  x>ounds,  $4  48  to  $5  08 ;  stock  cattle,  $3  83  to 
$4  32 ;  cows  and  heifers,  $3  78  to  $5  78. 

The  receipts  of  live  hogs  in  1868  were  1,705,433,  according  to  Mr. 
Griffeth's  register,  and  the  shipments  1,020,329.  The  total  of  weekly 
Rales  was  1,786,675,  averaging  223  pounds. 

The  mean  annual  range  of  prices  of  beef  cattle  and  of  live  hogs,  as 
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gathered  from  the  review  of  the  Chicago  stocic  trade  in  the  live  Stock 
Reporter,  for  the  past  six  years,  are  as  follows : 


Tmv. 

BUr  CATTLE. 

UYE  HO«S. 

in  WTMMy* 

In  gold. 

InoamD^. 

InfoM. 

1863 J 

12  33  to  $4  80 
9  56  to    7  5-2 
9  94  to    8  46 
3  53  to    7  79 
3  5-J  to    8  09 
3  44  to    8  10 

$1  97  to  $3  99 
I  26  to    364 
1  98  to    5  49 
9  49  to    5  46 
9  55  to    5  81 
945  to    579 

$3  11  to  $5  00 
594  to  9  80 
8  81  to  11  55 
7  87  to  9  4? 
4  76  to    7  01 

•  6  W  to    9  40 

19  16  to  $3  U 
9  87  to    4  74 

1864 

1865 

5  66  to    7  40 

1866 

5  58  to    6  80 

1807 

3  44  to    5  06 

180S 

4  80  to    67S 

PfilCES  OF  BEBADSTUFFS  AT  NEW  YORK 

The  following  averages  of  prices,  at  the  dates  named,  show  the  great 
decline  in  breadstuff  daring  the  year  1808: 


April  S),  1869. 

April  95.18681 

$5  45 

$9  70 

5  95 

10  60 

6  15 

10  70 

585 

10  33 

895 

13  68 

6  45 

10  7S 

9  13 

13  95 

8  SO 

13  63 

573 

886 

448 

600 

1  38 

SSi 

1  55 

ses 

1  71 

390 

183 

330 

83 

1  18 

85 

193 

86 

1  15 

1  33 

9  15 

78 

86 

Flonu^-mperfiDe perbbl.. 

extra  Sftate • do 

•hippiDg,  Ohio do 

extra  wentero.  eommon  to  good do.... 

doable  extra  wMtem  and  St.  Loolf do.... 

•outlierD  inperflDet.... ...do.... 

■ootbom  extra  and  fiunOj do.... 

California do 

Eye  floor do.... 

Com  meal do 

Wbeat— eprlDf ^ perbnihel.. 

red  winter do.... 

amber  winter do.... 

white do 

CofBr-weetem  mixed do.... 

yellow do.--. 

white do 

Ry» do 

<^t»— weitem do.... 


The  results  of  statistical  researches  upon  special  subjects,  are  pre- 
sented in  other  pages  of  this  volume,  and  a  variety  of  important  matter, 
not  yet  sufficiently  full  or  complete,  is  withheld  for  use  in  future  publica- 
ti<»is. 

J.  B.  DODGE. 

Hon.  H.  Capbon, 

Commissioner. 
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8m :  In  makiug  a  report  of  the  work  done  in  the  laboratory  during 
the  past  year,  it  is  proper  to  mention  that  the  removal  of  the  depart- 
ment to  it«  present  location  necessarily  led  to  the  suspension  of  chemi 
ca]  work  for  two  months  as  regards  most  analyses,  and  for  a  much 
Iwiger  period  on  dry  methods,  owing  to  delay  in  completing  the  arrange- 
meut  of  the  ftimiture  of  the  laboratory  apartments.  The  necessary  prep- 
arations tor  removal  also  forbade  entering  on  any  extended  course  ot 
analyses ;  hence  the  laboratory  has  been  chiefly  occupied,  during  the 
year,  with  the  perlbrmance  of  analyses  of  agricultund  substances  used 
as  manure,  and  in  satisfying  immediate  demands  for  information  made 
by  oorresi>ondeuts. .  The  total  analytical  work  in  the  laboratory  for  the 
year  embraces  the  following  classes,  viz : 

L  llarlis  including  varieties  both  recent  and  fossil 

2.  Earths,  clays,  slates,  and  soils. 

d.  Oreo  of  gold,  silver,  iron,  manganese,  tin,  nickel,  &c. 

4.  Winee  from  ditt'erent  States. 

5.  Mineral  waters. 

&  Pharmaoeutical  preparations. 

7.  Cases  of  suspected  criminal  poisoning  requiring  analysis. 

8.  Artificial  fertilizers. 

d.  Many  mineral  determinations. 

10.  Proximate  analyses  of  plants  for  technical  purposes. 

The  work  has  been  confined  very  strictly  to  supplying  the  demands 
of  practical  agriculture,  consisting  principally  of  analyses  of  marls. 
BoiL),  and  vegetables ;  and  to  the  examination  of  deposits  newly  openea 
which  promise  to  be  sources  of  local  wealth.  In  carrying  out  the  latter, 
it  is  found  difficult  to  avoid  subserving  private  interest  while  seeking 
pobUc  good.  The  opinion  being  somewhat  prevalent  that  this  depart- 
ment shoold  constitute  itself  the  official  examiner  of  all  manures  in  the 
market,  both  natural  and  artificial,  samples  of  fertilizers  suspected  of 
adulteration^  obtained  from  merchants  and  traders,  have  been  forwarded 
tot  analysis.  Such  correspondents  have  been  informed  that  the  labora- 
tory of  this  department  is  devoted  to  the  analysis  of  soils,  waters,  and 
natural  msuQures,  such  as  i)eat,  marls,  &c.,  and  other  matters  of  State  or 
pnhlic  interest.  It  does  not  make  analyses  of  commercial  manures,  as 
guano,  bones,  superphosphates,  &c.,  either  for  the  farmer  or  the  manu- 
feeturer.  The  department  does  not  perform  any  work  which  has  for  its 
object  the  establishment  of  works  or  manufactures  of  private  enter- 
prise. 

A  chemical  laboratory  is  necessarily  incomplete,  for  the  purposes  of 
industrial  analysis  of  materials  usefhl  to  the  fiwrn  or  to  commerce, 
without  a  museum  of  typical  specimens  embraced  within  the  scope  of 
work  of  this  division,  and  it  is  deemed  desirable  that  such  should  be 
formed.  Already,  through  the  correspondents  of  the  departments,  valu- 
able specimens  of  geological  strata,  building  materials,  limestones, 
aad  other  illustrations  of  the  economic  wealth  of  the  country,  have  been 
w^lected,  and  more  might  readily  be  obtained  through  the  same  agen 
cies.  These  specimens  will  fotmj  when  catalogued  and  displayed,  a  very 
▼^toable  and  interesting  collection^  not  represented  in  other  museums, 
tod  having  for  its  object  the  exposition  of  the  industrial  and  the  techno- 
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logical  value  of  the  mineral  wealth  of  the  country  rather  than  purely 
scientiHc  relations.  To  carry  out  this  plan  would  involve  some  exi>end- 
itnre  for  the  fitting  up  of  necessary  shehing,  &c.,  for  the  specimens. 

GBKENSAIO)  MiiBLS. 

Of  the  mineral  analyses  performed  during  the  year  those  of  marls 
much  exceeded  all  others.  These  marls  were  not  those  of  the  alluvial, 
or,  as  it  is  sometimes  called,  quaternary  formation,  as  the  name  might 
imply;  but  were  derived  either  from  the  cretaceous  or  the  tertiary; 
and,  as  many  greensand  marls  from  Maryland  and  Virginia  were  among 
the  number,  some  remarks  concerning  them,  as  regards  their  peculari- 
ties  and  contrast  with  other  beds  of  same  age  further  north,  may  not  be 
out  of  place. 

THEIE  POSITION  AND  GEOLOGICAL  RELATION. 

The  greensand  beds  of  the  Atlantic  States  are  a  very  important  geo- 
logical formation,  whether  we  consider  them  as  occupying  a  large  tract 
of  country  or  as  affording  a  valuable  amendment  to  the  soil  which  they 
underlie.  Extending  in  a  gentle  and  continuous  curve  along  the  sear 
coast,  they  are  found  in  every  coast  State  from  the  Hudson  Eiver  to  the 
MississippL  The  beds  have  a  very  general  trend  north-northeast  and 
soutli-southwest  and  a  similar  dip,  being  about  twenty  feet  to  a  mile  in 
New  Jersey,  ami  almost  precisely  the  same  in  Mississippi ;  showing  a 
great  uniformitfr  in  the  causes  which  led  to  their  deposition  and  elevar 
tion,  and  in  the  conditions  governing  tliem.  Occurring  at  the  close  of 
the  cretaceous  period,  owing  to  the  absence  of  cementing  material  orig- 
inally present,  or  subsequently  percolating,  they  have  never  consolidiU 
ted,  and  are  still  beds  of  san(j[,  (clayey  and  calcareous  sand,)  differing  in 
no  physical  respect  from  the  alluvial  and  later  beds,  which  cover  them 
to  the  depth  of  several  feet. 

Akhough  the  lithological  character  of  the  beds  is  not  the  same  in  the 
northern  and  the  southern  extremity  of  the  deposits  exposed,  yet  their 
identity  can  be  at  all  times  recognized  by  the  fossil  shells  most  abund- 
antly present,  and  which  are  by  far  the  most  uniform  in  occuiorence. 
When  the  manner  of  deposition  of  this  sand  over  so  large  a  tract  of 
country  is  examined,  it  is  found  that  the  amount  of  material  varies  con- 
siderably in  thickness,  generally  diminishing  the  further  south  it  is  ex- 
amined. 

In  New  Jersey  these  marl  beds  occupy  a  very  narrow  belt  of  land 
from  four  to  sixteen  miles  wide,  from  the  ocean  shore  near  Sandy  Hook 
(New  York  Bay)  to  Salem,  on  the  Delaware.  A  sandy  soil,  destitute  of 
diluvium,  covers  the  region,  which  has  a  strike  south  55^  west,  and  a  dip 
southeast  about  twenty  feet  per  mile.  This  formation  is  composed  of 
six  beds,  three  of  which  are  true  greensand  layers,  and  three  are  beds 
of  marine  sand  separating  the  others.  In  Maryland  and  Virginia  it  is 
probable  that  these  three  beds  or  their  equivalents  may  exist,  but  they 
have  not  been  accurately  distinguished;  and  in  North  Carolina  but  two 
of  the  three  have  been  reeognized,  the  lower  bed  being  formed  at  Black 
Kock,  and  the  upper  bed  at  Tarboroagh,  on  Tar  Eiver,  at  Colonel  Clark's. 
In  the  latter  place  the  shell  bed,  containing  pecten,  exogyra,  belemnites, 
lignite,  and  pyrites,  is  found  immediately  over  the  stratum  of  greensand, 
which  is  confined  to  one  bed,  or  at  most  to  two.  In  Mississippi  but 
one  bed  is  found  as  the  representative  of  the  three  of  New  Jersey ;  nor 
does  this  single  bed  exceed  in  thickness  a  single  bed  of  the  New  Jersey 
deposit. 
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So  much  has  been  already  Tmtten  about  the  greensand  beds  of  Neiv 
Jersey  that  but  little  is  needed  to  be  inserted  here.  Being  the  first 
deposits  of  this  character  used  as  a  fertilizer  for  the  soil,  and  the  demand 
increasing  more  than  the  yield,  it  has  for  some  years  back  been  an  arti- 
de  of  marketable  transport  on  railways,  and  is  acknowledged  to  be  sec- 
ond to  no  other  mineral  fertilizer  when  it  is  considered  how  long  a 
dressing  of  it  is  felt  upon  the  land.  In  that  State  the  greensand  is  in 
places,  as  in  Burlington  County,  mixed  with  a  dark  chocolate-colored 
clay;  in  Monmouth  County  generally  with  a  lighter  clay  and  some  shells. 
In  "beds  more  to  the  south  the  sand  increases  in  amount,  while  in  a  few 
beds  here  and  there  the  marl  appears  to  have  undergone  but  little  mix- 
ture with  clay  or  sand,  but  is  almost  whoUy  composed  of  the  green 
grains  which  have  given  the  name  of  greensand  to  the  whole  formation. 
Until  lately  the  great  value  of  this  fertilizer  was  attributed  to  its  con- 
stituent i)otash ;  but  it  is  now  admitted  that  its  value  is  not  due  to  this 
source  alone,  and  that  it  must  be  shared  with  phosphorio  acid  and  oUier 
constituents.  As  the  pure  greensand  grains  (glauconite)  ave  valuable 
portions  of  this  manure,  efforts  have  been  made,  both  in  this  laboratory 
aod  elsewhere,  to  ascertain  their  exact  chemical  composition.  The  vari- 
able results  are  not  owing  to  an^  intrinsic  difficulty  in  analysis,  but  to 
the  extreme  difficulty  of  procurmg  samples  sufficiently  clean  and  free 
from  foreign  matters  for  operating  upon.  By  washing  and  sifting,  even 
though  performed  many  times,  it  is  almost  impossible  to  obtain  the 
green  grains  perfectly  free  from  admixture  with  sand  and  sulphate  and 
also  phosphate  of  lime.  This  difficulty  is  mentioned  in  the  final  report 
of  the  Geological  Survey  of  New  Jersey,  (18d8,)  in  which  appear  several 
examples  of  analysis  of  these  marls,  apparently  i)erformed  with  care, 
industry,  and  chemical  skiU.  On  page  281  of  t£at  report  the  following 
occurs  as  one  of  the  averages  of  the  composition  of  glauconite : 

SiUea 50.923 

Peroxide  of  iron 19.353 

Alumina 7.503 

Protoxide  of  iron 3.909 

Magnesia 2.918 

Potash 7.505 

Water  lost  at  2120             )  „^o 

Water  lost  at  above  212©  ( '  '^^ 


100.000 


The  potash  in  other  analyses  varied,  running  from  7.262  to  9.087  per 
cent  The  analyses  excludes  all  the  lime,  salts,  and  the  silica  in  the  marl 
from  the  constitution  of  the  glauconite,  the  chief  agricultural  value  of 
which  had  been  estimated  to  lie  in  its  potash  ccHistituent.  The  iron 
exists  in  both  states  of  oxidation  as  protoxide  and  peroxide.  The 
amount  of  greensand  grains  present  in  the  various  marls  of  New  Jersey 
ranged  from  10  per  cent,  to  90 — from  25  to  33  per  cent,  being  the  aver- 
age of  many.  It  is  worthy  of  remark  how  small  an  amount  of  glau- 
conite gives  a  blue  tint  to  clay  or  sandy  clay — less  than  4  per  cent.  gi\ing 
a  very  decided  shade  of  blue. 

The  foregoing,  however,  does  not  represent  the  true  composition  or 
the  actual  value  of  the  greensand  of  New  Jersey  as  it  is  used.  In  the 
second  annual  report  of  the  Geological  Survey  of  that  State,  1856,  pp. 
85-01,  several  analyses  of  the  greensand  marls  are  given,  in  all  of 
which  two  ingredients,  additional  to  those  described  as  entering  into 
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glaaconite,  are  set  down— sulphurio  and  also  phosphoric  acid— the  latter 
of  which  exists  in  notable  proportion, 

Squankum  marl  yields  of  phosphoric  acid 4,54  per  cent, 

Pcmberton,  (No.  1) 1.68  "  " 

Pemberton,  (No.  2) 2.39  "  " 

Clemen  ton : 2M  "  « 

Freehold 1.03  "  " 

New  Egyi)t 1.58  <*  " 

Blackwoodtown 3.60  "  " 

Woodstown. , 2.65  «  " 

Marlborough 1.14  "  " 

SheUtown 0.17  «  ^' 

The  last  named  is  from  the  day  which  underlies  the  marl,  and  which, 
though  green  in  color,  contains  but  few  green  grains.  Tliis  phosphoric 
acid  in  some  specimens  exists  as  phosphate  of  lime :  in  others,  as  phos- 
phate of  iron.  The  latter  probably  was  its  origioal  combination.  The 
presence  of  pyrites  and  vegetable  matter  results  in  the  foimation  of  sul- 
phurie  acid,  which,  acting  in  the  iron  phosphate  and  on  the  lime  car- 
bonate of  the  shelly  portion,  liberates  the  phosphoric  acid  of  the  first 
and  unites  with  the  lime  of  the  second ;  the  free  phosi>horic  acid  then 
act«  on  some  lime  carbonate  to  form  phosphate  of  lime.  Thus  both  sul- 
phate and  phosphate  of  lime  are  introduced  into  the  marl.  But  whence 
is  the  origin  of  the  phosphate  of  iron  t  The  glauconite  does  not  appear 
to  furnish  sufficient  to  account  for  the  amount  given  above,;  indeed,  the 
usual  analyses  of  pure  glauconite  do  not  mention  phosphoric  acid  as  a 
constituent.  It  is  assumed  by  Professor  Cook  that  the  phosphate  of 
Ume  of  these  sands  is  a  foreign  ingredient,  and  no  necessary  part  of 
glauconite.  "  In  fact,*^  he  states,  "  the  phosphate  of  lime  can  easily  be 
distinguished  by  the  eye  from  the  greeusand  grains  with  which  it  is 
mixed.  It  does  not  form  any  necessary  part  of  the  mineral,  and  may  be 
rejected  from  the  analysis." 

The  fact  of  the  universal  presence  of  phosphate  of  lime  in  the  green 
sand  is  certainly  no  proof  of  its  origin  in  the  glauconite ;  but  that  the 
phosphate  of  lime  may  be  detected  by  the  eye  in  the  mass  of  the  marl 
as  distinct  from  the  green  sand  has  not  been  verified  in  the  examination 
of  marls  in  this  laboratory.  Indeed,  the  reverse  has  generally  been 
demonstrated.  From  a  careftdly  conducted  chemical  analysis,  made  in 
this  laboratory  by  the  assistant  chemist,  Dr.  Tilden,  upon  a  sample  of 
greensand  marl  from  Upper  Marlborough,  Maryland,  which  contained 
on  an  average  50  per  cent,  of  fine  angular  quartz  sand  as  its  only  visible 
admixture,  there  were  found  in  one  hundred  parts  l.'B3  parts  of  anhy- 
drous phosphoric  acid,  equivalent  to  7.44  per  cent,  of  the  probable  fer- 
roso-ferric  phosphate.  The  phosphoric  acid  had  not  been  united  with 
lime  in  the  marl,  and  must  have  existed  as  a  phosphate  of  iron ;  and,  if 
not  a  constituent  of  the  glauconite,  was  present  as  a  phosphatic  earth 
commonly  found  in  this  geological  formation,  and  is  Uie  parent  of  the 
vi\ianite  occasionally  found  in  the  stratum. 

In  the  State  of  Delaware  the  greensand  beds  are  found  crossing  its 
northern  border  in  their  course  firom  New  Jersey  into  Maryland.  Itepe- 
titions  of  the  beds  occur  in  the  ravines  of  St  George's  Creek,  where  the 
chemical  composition  is  carbonate  of  b'me,  greensand,  and  white  silici- 
ous  sancL  Along  the  Une  of  the  canal  west  of  St.  George's  the  bed  has 
yellow  clay  and  micaceous  clay  mixed  with  the  greeusand^  giving  dif- 
ferent shades  of  color  to  the  bed.  The  southern  limit  is  uear  Cantwell'd 
Bridge^  where  the  marl  is  found  to  be  mixed  with  jeUow  xJay,  and  is 
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nrach  more  fenngmons  tlian  elsewhere.  In  St.  Greorge's  Hundred  a  bed 
of  bluish  green  eand  is  met  with,  which  is  described  by  Professor  Booth, 
who  is  the  authority  here  quoted,  as  being  nearly  pure  glauconite,  ana 
yielding,  on  an  analysis : 

Sihca 55.77 

Potassa 9.00 

Lime  and  magnesia 2.30 

Protoxide  of  iron 21.70 

Alumina 3.12 

Water 8.50 


100.39 


The  presence  of  the  lime  and  magnesia  shows  that  calcareous  detritus 
has  crept  into  this  specimen.  The  bright  green  sandy  marl  of  Draw* 
yer's  Creek  furnishes,  on  dialysis,  a  nearer  approach  to  the  glauconite 
C(»npofiition : 

Silica 66.35 

Potassa 8.418 

Protoxide  of  iron 22.25 

Alumina 6.00 

Water 7.11 


100.128 


Glassing  the  Delaware  greensand  in  two  deposits,  the  calcareous  and 
the  glauconitic,  which  are  separated  by  a  bed  of  yellow  sand  or  sandy 
clay,  it  is  found  that  these  beds  occasionally  merge  together  and  sepa- 
rate again.  This  has  been  observed  in  sections  of  the  canal  in  Dela- 
ware. The  same  occurrence  is  met  with  in  river  cuts  in  North  Carolina. 
The  chemical  composition  of  the  beds  of  course  varies  in  proportion  a« 
dther  the  calcareous  or  glauconitic  element  preponderates.  This  is  well 
seen  in  the  analyses  of  the  upper  and  the  lower  greensand  deposit  of 
Delaware,  made  by  Professor  Booth,  in  which  the  fime  may  be  taken  as 
die  varying  substance. 


Oreensand  of  Delaware. — (Booth. J 

Upper  Bedi. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

CVfrniKhr  of  ItflW ...rr^.^r. , T.,. 

18.6 
3J.0 
35.0 
14.0 

100.6 

24.7 

35.0 

31.0 

9.0 

sai3 

38.00 
32.00 

laoo 

S8.60 

O***^  taad                 ........  ...r.-......^  ............  ...,rr......  ......      .. 

6.00 

RiHfi^lMII^ , 

35w40 

Ckr - 

99.0 

100.18 

100.00 

Lower  Beds. 

No.  5. 

No.  6.* 

No.  7. 

tJ^f^  n^  m%^'otmim , «.. 

r  3.80 
2L70 

9.00 
55.77 

3.12 

aso 

Prot<nkl6  of  Iron ........r 

22.21 

aso 

56.70 
5.00 
9.30 

27.02 

Ptat^rt,                 ^ 

5.37 

iafa>iofl^nnd ,--., _,.„,-, 

62.60 

AhiiniTu                                   

7.70 

WM«r 

7.40 

ioa39 

lOLOO 

ioao9 

'  Oontalned  tliark'f  teeth. 
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The  average  tUckness  in  Delaware  is  about  twenty-one  feet,  increas- 
ing in  the  south  to  twenty-five  feet.  The  highest  amount  of  carbonate 
of  lime  which  has  been  found  in  the  calcareous  greeosand  of  this  State 
is  twenty-five  per  cent.  These  beds  enter  Maryland  lix)m  Delaware  at 
the  head  of  Appoquinomink  Creek,  or  near  the  head  of  the  Sassafras  in 
Kent  County,  whence  it  crosses  the  Chesapeake  into  Anne  Arundel 
County  and  Prince  George's.  In  the  latter  it  approaches  the  line  ot 
the  District  of  Columbia,  occurring  at  Marlborough  in  beds  ten  to  twelve 
feet  thick ;  thence  it  passes  south  through  Charles  County  below  Chico- 
moxen  Creek,  and  enters  Virginia  at  Aquia  Creek,  in  Stafford  County. 
Qihe  marls  in  Maryland  and  Virginia  may  properly  be  considered  in  this 
place,  as,  although  not  presenting  the  characters  of  the  true  greensand 
beds,  yet  they  bear  a  close  relation  to  those  found  in  New  Jersey  and  Dela- 
ware. From  the  samples  of  all  of  these  marls  forwarded  from  these  two 
States  to  the  department  for  examination,  it  would  appear  that,  excepting 
tiie  beds  near  upi)er  Marlborough,  the  strata  belong  to  the  lower  eocene, 
as  is  shown  by  the  fossils  occurring  through  them.  They  resemble  the 
Delaware  marls  in  the  large  amount  of  carbonate  of  lime  which  they  con- 
tain, clearly  showing  their  geological  jwsition  to  be  in  the  cretaceous  or 
chalk  formation.  This  carbonate  of  lime  it  not  always  evident  as  whole 
shells  or  fragmentary  portions;  but,  even  when  not  distinct  to  the 
naked  eye,  constitutes  a  portion  of  the  mass  as  a  finely  coherent  pow- 
der, so  that  every  stratum  of  these  greensands  may  be  roughly  stated 
as  made  up  of— 

1.  Chalk  powder. 

2.  Greensand  grains,  or  glauconite. 

3.  Whitish  quartzose  sand. 

Of  these  tlie  latter  element  is  the  most  constant;  for  though  it  may 
be  found  that  the  bed  of  one  locality  differs  from  the  same  bed  in 
another  in  containing  less  glauconite,  yet  there  is  not  therefore  present 
more  chalk  or  carbonate  of  lime.  It  is  tiien  usually  found  to  be  more 
sandy,  while  sometimes,  iustead  of  the  whitish  quartz  grains  increasing,  a 
greemish  or  bluish  micaceous  sand  takes  its  place.  The  amount  of  tne 
glauconite  varies^  but  rarely  ever  approaches  one-third  of  the  whole. 
More  frequently  it  is  less  than  ten  per  cent.,  and  in  most  of  those  in 
Prince  George's  County  and  Charles's  it  seldom  exceeds  three  per  cent., 
as  shown  by  elutriation.  When  this  mineral  is  in  so  small  amount,  of 
course  the  marl  does  not  pay  for  its  distant  transportation;  but  it  is 
still  a  benefit  to  the  neighborhood,  and  it  is  to  be  regretted  that  the 
State  of  Maryland  and  also  of  Virginia  do  not  awake  to  the  value  ot 
these  sources  of  wealth,  thus  profusely  scattered  in  the  very  positions 
where  they  can  be  made  so  highly  beneficial.  In  the  localities  of  the 
miocene  and  the  upper  tertiary  beds,  and  the  strata  of  drift,  gravel, 
and  sands,  and  the  quaternary  layers  which  skirt  the  borders  of  the 
ocean — the  banks  of  the  large  embouchures  or  bays,  as  the  Delaware 
and  the  Chesai>eake,  the  Potomac  and  other  rivers,  where  a  sandy  clay 
constitutes  the  chief  surface  soil,  and  where  fertility  is  to  be  assured 
only  by  the  utmost  and  continuea  efforts  of  labor  and  by  manures,  the 
latter  being  often  mnattainable  or  of  high  price — ^the  marls  described 
would  prove  very  valuable,  converting  sandy  and  pine  deserts  into 
regions  of  agricultural  wealth  rivaling  any  market  gardeji  on  alluvial 
clay.  Where  exposures  are  met  with,  the  beds  should  be  cleaned  out, 
examined  by  some  competent  person,  and  the  vahie  chemically  ascer- 
tained.   Private  enterimse  will  never  take  the  initiative  in  tlds  pro- 
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oeeding.  An  exploration,  oondncted  nnder  the  auspices  of  the  State 
governments,  would  return  tenfold  the  amount  expended,  not  me)*ely  in 
Uie  value  of  the  marl  land&»  but  in  the  increased  productions  of  the  land 
enriched  by  them,  in  the  altered  cultivation  which  must  necessarily 
ensue,  and  in  bringing  the  shore  counties  of  Maiyland  and  Virginia 
into  dose  connection  with  the  food  markets  of  Baltimore,  Washington, 
Philadelphia,  and  New  York.  A  survey,  under  a  competent  superin- 
tendent and  staff  of  assistants,  could  accomplish  the  work  in  one  sea- 
son, at  a  cost  of  a  few  thousand  dollars — a  sum  almost  every  year 
squandered  in  usele^  or  harmful  legislation. 

The  marls  of  Maryland  and  Virginia,  as  already  stated,  resemble 
those  of  Delaware;  and,  viewed  in  their  geological  relations,  are  superim- 
posed on  the  sandy  marl  and  the  clayey  greensand  beds  of  Now  Jersey, 
which  are  the  subdivisions  of  the  cretaceous  formation  in  that  State. 
The  lower  divisions  of  the  tertiary  series  contain  the  shell  layers  of  cal- 
careous sand,  so  abundant  in  Stafford  County,  Virginia,  and  elsewhere. 
The  lower  beds  of  the  cretaceous  series  of  New  Jersey  are  met  with  in 
the  following  order,  as  given  in  the  late  survey  by  Professor  G.  H. 
Cook :  top  earth  ;  micaceous  clay;  marl  with  clay,  sand,  and  shells ; 
lower  marl  bed ;'  sand  marl ;  laminated  sand.  Above  these  lie  the  beds 
of  greensand  proper,  as  alluded  to,  and  above  these  again  are  the 
eocene  beds  which,  except  that  of  Marlborough,  are  the  only  deposits 
exposed  in  Maryland  and  Virginia.  This  difference  of  geological  position 
is  thus  dwelt  upon  here,  as  there  is  some  confusion  on  the  subject;  and 
there  exists  a  general  belief  that  the  Virginia  beds  are  of  the  true  cre- 
taceous series. 

The  fossils  occasionally  found  in  some  of  the  specimens  of  marl  for- 
warded are  shells  of  Pycnodanta  {vesietdarisf  J  and  Terehratida  pltcatOy 
which  fact  perhaps  places  them  in  the  lower  group  of  beds.  No  traces 
of  amber  or  vivianite,  (phosphate  of  iron.)  which  have  been  met  with 
in  more  or  less  abundance  in  New  Jersey,  have  been  forwarded,  aJone  or 
in  samples,  to  this  department.  Many  of  the  marls  forwarded  from  North 
Carolina,  as  well  aa  from  Virginia,  appear  to  belong  to  the  tertiary,  * 
either  eocene  or  miocene  marls  in  position,  and  neither  pond  marls  nor 
greensand  formations ;  the  basis  being  qnartz  sand,  with  a  sprinkling 
of  ferruginous  clay.  The  black  clay  and  marls,  which  are  occasionally 
add,  contain  free  sulphuric  acid,  with  moderate  amounts  of  organic 
matter,  potash,  phosphate,  sulphate  of  lime,  and  carbonates  of  lime 
and  magnesia.  They  may  be  used  as  top  dressing  from  five  to  twenty 
tons  per  acre,  either  composted  or  alone.  In  the  growth  of  potatoes 
these  marls  are  of  much  value.  The  following  are  the  results  of  the 
chemical  analysis  of  some  of  the  Potomac  marls: 

Maris  from  Prince  Qeorge's  County^  Potomac  shore,  near  Oxen  JJim, 

opposite  Alexandria. 
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Ma/rUfrom  Prince  Georges  CawUyf  Potomac  «Aor«— OontinuecL 


XXAMIN£D  BT  ASALJSU, 


NaL      No.  a.    MO.S. 


Silica  and  lnMolnble  fdlicatoi... 
AlumiDa  and  peroxide  of  iron  . 

Photfpbateof  iron..., 

Oarbonat«  of  lime 

Carbonate  of  magnwda 

Solublo  taline  matter 

PotAKb 

Stdpborio  acid 


70.68 

1L40 

.18 

traoeiL 
.64 
.18 


8. 

58.43 

ia48 

.15 

21.24 

tracei. 

.85 

.16 


13. 

Sr7.S9 

39. 

ie.oe 


.31 
.06 
L30 


loa 


loa 


loa 


No.  1.  Light-grernliih  color,  and  abonnding  In  ihella. 

No.  2.  Light-greeniith  color  more  shelly,  and  containing  fine  calcareous  powder. 

No.  3.  BrowiiLib  color  more  ihelly,  add  containing  ealcareotts  powder. 

Cfreensand  marl  from  Aquia  Creekj  Stafford  County^  Virginia^  one  and 
one-lialf  mile  above  the  landing-^from  A.  T.  C,  Dodgers. 

Moisture 4.00 

Alumina  and  peroxide  of  iron 5.00 

Carbonate  of  lime .* 42.40 

Carbonate  of  maf^esia 1.00 

Saline  mattei*  soluble  in  water,  containing  alkaline  sulphates 

and  chlorides OiM) 

Potash 0.10 

Silica  and  insoluble  silicates  of  lime  and  iron 46.80 


100.00 


This  marl  contained  three  to  four  per  cent  of  glauconite. 

Marl  from  Prince  Georges  County^  Maryland— from  L,  F.  Binghasn* 

Dark  green  granules  and  fine  sand 46. 79 

Shell  marl,  (lime,  ferruginous  clay,  &c.) 54. 21 

10.000 


The  shell  marl  contained — 

Carbonate  of  lime 45. 08 

Carbonate  of  magnesia 1. 13 

Oxide  of  iron  and  alumina 2. 38 

Phosphoric  acid trace 

Organic  matters 3. 80 

Water  and  loss 1. 83 

54.21 


Marl  from  St  Maryh  County^  Maryland^rom  Colonel  WiUon. 

Insoluble  silicates  and  line  sand 58. 50 

Alumina  and  peroxide  of  iron 9. 20 

Carbonate  of  lime 17. 20 

Magnesia - 0. 20 

Soluble  salts  containing  three-fourths  of  one  i)er  cent,  of  potash.  3. 00 

Moisture  and  loss 11. 90 

10,000 
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Marl  from  Pye^s  Landing^  Charles  Connty,  Maryland. 

loBoluble  silicates  and  fine  sand 64. 60 

Alumina  and  peroxide  of  iron,  with  traces  of  phosphoric  acid 2. 60 

Carbonate  of  lime 23. 00 

Sulphate  of  lime 1. 41 

Soluble  alkaline  salts - 0. 55 

Moisture  and  loss 7. 84 


100.00 


The  foregoing,  selected  out  of  many  analyses  made  in  this  laboratory^, 
show  the  general  chemical  composition  of  these  marls  as  they  occur  in 
these  two  States.  Of  many  samples  forwarded  no  ceitain  information 
concerning  their  relative  position  as  to  the  accompanying  beds  of  sand 
could  be  obtained ;  so  that,  from  an  account  of  their  stratification,  it  is 
not  possible  to  state  to  which  bed  they  belong.  Indeed,  it  is  questiona- 
ble whether  the  true  cretaceous  beds  have  yet  been  anywhere  exposed  or 
ntiUzed  in  Virginia.  In  making  the  analyses  alluded  .to,  the  strictly 
chemical  examination  was  not  always  adhered  to,  the  test  by  washing 
often  sufficed  to  give  the  information  needed.  In  the  case  of  marls, 
which  are  composed  of  mineral  ingredients  the  specific  gravity  of  which 
differ,  the  method  of  elutriation,  or  separation  by  water  into  layers, 
may  often  be  adopted,  by  which  a  tolerably  exact  appreciation  of  the 
different  proportions  may  be  obtained ;  thus,  carbonate  of  lime,  quartz 
Band,  clay,  and  glauconite  being  the  four  constituents,  by  placing  a  pul- 
verized sample  of  marl  in  a  t^  cylindrical  glass  jar  graduated  to  a 
oniform  scale,  filling  the  vessel  up  with  water,  and  agitating  the  whole 
by  a  rapid  rotary  motion  untD  thoroughly  mixed,  then  allowing  to  settle, 
it  wiD  be  found  that  these  four  constituents  separate  to  some  extent, 
and  are  deposited  in  layers  at  the  bottom  of  the  jar,  in  accordance  with 
their  different  gravities.  The  glauconite,  being  the  heavier,  will  settle 
at  the  bottom,  tiien  the  quartz,  above  that  the  clay,  and  at  the  top  the 
carbonate  of  lime  in  sheU  or  fine  powder.  By  a  little  care  and  prepara- 
tion bdbre  hand  this  mode  of  examination  may  be  made  tolerably  ex- 
act. Another  method  of  elutriation  consists  in  stirring  the  marl  in  water, 
poonng  off  the  muddy  water,  and  leaving  the  washed  grains  of  marl 
with  the  sand  and  graveL  The  clay  is  thus  separated,  and  may  be  col- 
lected and  dried  after  it  has  settled.  The  washed  marl  may  be  then 
dried,  the  gravel  and  sand  picked  out,  and  each  dried  and  weighed. 
This  phm  has  been  used  in  the  geological  survey  of  New  Jersey.  Look- 
ing upon  the  glauconite  as  the  chief  source  both  of  the  potash  and  the 
phosphoric  acid,  whether  existing  as  phosphate  of  iron  in  the  more  glau- 
oonitic  marls,  or  in  the  calcareous  and  the  pyritLferous  marls,  as  phos- 
phate of  lime,  the  determination  of  the  amount  of  glauconite  by  some 
ready  and  easy  method  becomes  a  matter  of  practical  importance.  There 
is  no  plui  for  this  object  which  can  be  more  readily  adopted  than  this 
one  of  elutriation.  In  the  dry  specimen  the  eye  may  be  deceived  as  to 
the  amount  of  green  grains ;  but  when  the  whole  has  been  made  to  de- 
posit slowly,  or  has  been  washed  off  by  moving  water,  the  separation  is 
tolerably  perfect,  and  may  be  completed  by  picking  out  the  gi'een  grains. 
From  this  approximate  estimation  of  glauconite  a  calculation  of  both 
potash  and  phosphoric  acid  may  be  made.  The  greensand  marls  of 
Horth  Carolina  have  the  characters  of  those  teitiary  beds  of  Maryland 
and  Virginia,  already  described,  with  perhaps  larger  admixture  of  worth- 


Digitized  by 


Google 


6B 


AQRICULTUBAL  REPORT. 


less  matters.  They  are  very  sandy,  the  silicious  element  of  fine  quartz 
sand  constituting  sometimes  nine-tenths  of  the  whole ;  and  they  con- 
tain much  less  potash,  and  more  lime  carbonate,  than  those  of  New 
Jersey.  The  exposures  of  greensand  are  not  frequent,  although  these 
beds  are  classed  as  true  cretaceous  beds  in  that  State.  The  heavy  cov- 
ering of  detritus  and  sand,  and  the  slight  elevation  of  the  section  of 
conutxy  underlaid  by  these  marls,  have  caused  litde  denudation,  so 
that  it  is  only  along  the  larger  rivws  that  exposures  occur,  as  is  in- 
stanced at  tJie  Cape  Fear  River,  the  Neuse,  and  the  Tar.  The  beds,  also, 
from  their  slight  elevation,  rarely  appear  above  the  river  bottoms,  ana 
cannot  be  followed  to  any  extent  downward.  Professor  Emmons,  in 
his  report  of  the  geological  survey  of  this  State,  says  that  in  no  place  in 
North  Carolina  has  he  ever  found  the  potash  to  equal  what  exists  in 
New  Jersey.  A  few  analyses  of  the  North  Carolina  marls,  made  by  Pro- 
fessor Emmons,  are  here  appended,  to  illustrate  their  chemical  compo- 
sition. 


Silez  9od  sand 

Peiozfde  of  iron  aod  alamkuu. 

Oarbonat«>   of  Uida 

Phofiphate  of  peroxide  of  iron. . 

Soluble  vUiea 

Maffn««ia 

PofaHh 

Sodu   

SulpUnric  acid 

Organic  matten 

Water 


No.  1. 


37.00 
&40 

3a40 
l.fiO 
1.40 

laeo 

1.40 
2.10 


1.60 
1.80 


loaso 


No.  2. 


70.43 
9.00 
11.40 


aao 
ass 
a42 


4.80 

aso 


I0a43 


No.  3. 


01.00 
4.70 
LOO 


a20 
a  70 
as3 
a26 


L50 


99.39 


Na  4. 


9iao 

5.80 
0.19 


a  13 
a  19 
a  13 
a30 


99.20 


No.  5. 


79.00 

aso 

8.75 


ano 

1.60 
L73 

aao 
a  90 

9.00 
8.33 


09.  aft 


Ko.  1.  Lowest  stratum  at  Black  Rock,  on  Cape  Fear  Hirer. 

No.  2.  Upper  bed  nt  Black  Rock,  on  Cape  Fear  EUver. 

No.  3.  From  Kingnton.  on  the  Nense  River. 

No.  4.  From  Coloufl  Clark's,  Tarbornugb. 

No.  5.  From  banks  of  Tar  River,  three  miles  tnm  Tarborongh. 

With  the  exception  of  Nos.  1  and  2,  these  beds  are  almost  destitute 
of  lime,  yet  they  contain  but  little  potash  or  soda.  They  yield  on  an 
average  trom  nine  to  seventeen  per  cent,  of  fertilizing  matters,  and  are 
no  doubt  valuable  applications  on  the  soils  contiguous  to  the  pits.  In- 
divi<lual  owners  should  always  fertilize  their  lands  with  such  marls. 
When  silica  exists  to  the  amount  shown  in  Nos.  3, 4,  and  5,  named  above, 
transportation  is  out  of  the  question.  When  silica  is  more  than  seventy 
per  cent,  unless  very  rich  in  potash  and  so<la,  it  doe^^  not  pay  to  transport 
marl  l>eyond  a  few  miles.  The  sheU  marls  of  the  eocene  formation,  which 
contain  from  forty  to  seventy  i>er  cent,  of  lime  carbonate,  do  not  pay 
for  transportation  more  than  two  to  four  miles,  according  to  Professor 
Emmons ;  while  the  marl  of  Black  liock  (No.  1)  will  be  profitable  at 
gn^ater  distances.  The  amount  of  potash  in  this  marl  is  equal  to  thirty- 
one  and  a  half  pounds  per  ton.  The  professor  views  the  phosphate  of 
lime,  which  is  always  present  in  these  marls,  as  one  of  their  very  valu- 
able constituent.s.  Sulphuric  acid  is  always  present,  sometimes  in  the 
free  state,  but  frequently  as  sulphate  of  lime,  (gypsum,)  which  is  the 
origin  of  the  fre«  acid;  and  thas  the  gypsum  in  every  marl  is  prob- 
ably to  be  traced  to  the  pyrites  which,  by  oxidation  of  its  sulphur, 
forms  sulphuric  acid.  The  cretaceous  beds  occupy  about  one-tenth  oi 
the  State  of  Mississippi,  situated  in  its  northeastern  portion.  Of  this 
region  die  equivalents  of  the  greensand  beds  are  found  only  in  the 
fbastem  parts  jof  Tippah  County,  Pontotoc,  and  part  of  Chickasaw, 
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onbracmg  a  belt  not  more  than  ten  mfles  ^de.  The  glaneonitic  layer 
18  fonnd  mixed  with  disintegrated  shell,  highly  sandy,  and  a  poor  repre- 
sentative of  the  northern  series  as  it  apx)ear8  in  Monmouth  County,  New 
Jersey ;  there  being  but  one  bed  from  one  foot  to  three  feet  thick,  and 
not  averaging  more  than  five  to  seven  parts  of  potash  in  every  thousand 
of  marL  The  diemical  constitution  of  this  series  in  Mississippi  is  shown 
by  the  following  analysis  from  the  State  Geological  Report,  made  b^ 
I^fessor  B.  W.  Hilgard,  State  geologist. 


• 

Na  L 

No.  2. 

bMtable  nnd  And  day *- 

73.410 
aTOS 

62.441 
0.7T0 

Soda 

aS73 

Lhna 

6.315 
0.886 
0.050 
7.055 
5.888 
0.046 
5.640 

7.958 

MsfDMte 

1.560 

0.  )G0 

Peroxide  of  iron.. *! 

11. 849 

AloiniiA 

5.865 

0. -.^ 

CvbonlcMkl,  trmtor  andlou 

9.905 

99.992 

LUl.OOO 

Nou  1.  WQhlto*!  marC  Tippah  Conntj. 


No.  2.  Uarl  from  O.  Dayia'i  well,  Ripley  Conntj. 


.  The  glanconite  in  these  ma?ls  does«ot  exceed  one  to  two  per  cent., 
and,  sandy  and  poor  as  they  are,  they  yet  have  been  used  with  good 
rffect ;  that  of  BJpley  County  has  been  laid  on  clay  lands  at  the  rate  of 
few  hundred  to  six  hundred  bushels  to  an  acre.  It  is  remarkable  that 
the  sand  marls  of  the  rotten  limestone  group  of  this  State,  which  lies 
immediately  below  the  glaneonitic  layers,  contain  fully  as  much  potash, 
seven  [lurts  in  a  thousand,  which  perhai>s  is  to  be  accounted  for  by  the 
mineral  origin  of  the  sand,  it  being  derived  from  the  debris  of  a  mica- 
ceous rock.  Almost  all  the  marls  of  Mississippi  contain  phosphoric 
acid,  the  average  amount  of  which  varies  from  two  to  three  parts  per 
tboosand.  This  accounts,  in  a  measure,  for  the  value  of  evwi  the  sandy 
marls  of  the  State. 


ACTION  AlO)  VALUE  OP  GEEENSAKD  MABL«. 

The  action  of  these  marls  depends  on  the  influience  of  the  predominat- 
ing elements,  which  are  lime  carbonate,  potash,  oxide  of  ii-ou,  and  phos- 
pboric  acid.  The  action  of  carbonate  of  lime  in  a  marl  is  too  weD  known 
to  need  elacidation  in  a  report  like  this.  Valuable  as  this  form  of  lime 
is  as  a  food  of  plants,  and  a  necessary  constituent  supplying  lime  to  their 
frame- work,  its  importance  as  an  amendment  of  soU  in  a  marl  or  manure 
h  yet  but  secondary.  Those  substances  which  are  constantly  undergoing 
change  of  condition  by  oxidation  are  those  which  are  the  esseutitd 
constituents  of  a  manure ;  under  this  heail  the  oxides  of  iron,  and  the 
•^Its  of  iron  reducible  to  oxides,  must  occupy  the  tirst  i)Osition.  We 
cannot  greatly  err  by  estimating  very  highly  the  action  of  the  i)rotoxide 
and  the  peroxide  of  iron.  This  metal  holds  its  oxygen  with  but  a  medium 
force,  yielding  it  up  to  other  bodies  which  have  stronger  affinities  for  it, 
and  in  turn  taking  oxygen  from  substances  which  hold  it  but  loosely, 
and  passing  from  the  condition  of  protoxide  to  that  of  peroxide.  Iron 
tlios  becomes  a  storehouse  of  oxygen  for  the  soil  and  for  the  use  of 
growing  plants;  and  it  is  this  moving  oxygen  which  is  continually 
entering  into  compounds  and  leaving  them'  which  contributes  to  build 
ap  the  tissues  and  the  juices  of  growing  vegetation.    Although  not 
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entering  to  any  notable  extent  into  the  actual  composition  of  plants, 
yet  iron  is  one  of  the  most  important  elements  of  soils  in  aiding  plants 
to  grow.  It  shares  this  function  with  organic  matter,  Hiey  are  both 
stimulants,  increasing  the  nutrition  by  the.  supply  of  oxygen  which  they 
yield  to  other  proximate  principles  of  vegetation.  The  iron  of  a  soil  is 
generally  rei>orted  in  an  analysis  as  exibting  in  the  state  of  peroxide; 
bur,  strictly  speaking,  no  soil  contains  iron  in  state  of  peroxide  alone. 
Some  of  it  is  in  the  form  of  protoxide,  brought  to  this  condition  by 
organic  matter,  which  has  robbed  the  peroxide  of  some  of  its  oxygen. 
In  this  double  state  it  exists  in  greensand.  The  organic  matter  of  a 
soil,  by  contact  with  oxide  of  iron  becoming  oxidized,  is  changed  into 
vegetable  a(;ids  which  are  soluble,  and  unite  with  the  lin^e  and  magnesia 
to  form  soluble  salts  of  those  earths,  which  then  enter  the  rootlets  of  the 
plant  and  aid  in  forming  tissue  in  the  sap.  Perhaps  the  fertility  of 
basaltic  soils  is  as  much  due  to  their  oxides  of  iron  as  to  the  lime  which 
they  contain. 

This  reaction  of  iron  oxides  and  organic  matter  upon  each  other 
occurs  only  in  the  presence  of  moisture  and  sunlight,  (heat;)  and  moist- 
ure itself,  with  heat,  is  at  times  a  fertile  cause  of  oxidation,  and  of  the 
nutrition  of  plants.  Away  from  the  influence  of  these  forces  of  nature 
the  action  of  protoxide  of  iron  is  only  injurious  to  vegetation.  Under 
solar  influence  and  contact  of  protoxide  of  iron,  water  itself  is  decom- 
posed, its  oxygen  appropriated  by  the  iron  to  peroxidize  it,  and  the  hy-. 
drogen  liberated.  The  latter,  coming  into  contact  with  the  nitrogen  of 
the  air,  forms  ammonia^  which  is  seized  by  carbonic  and  other  organic 
acids,  rendered  soluble  m  water,  and  flt  to  enter  the  plant.  Thus,  iron 
is  the  medium  between  the  water,  the  organic  matter,  and  the  atmos- 
.phere. 

These  remarks  are  made  to  illustrate  the  action  of  greensand  marls 
upon  vegetation  as  far  as  their  iron  element  is  concerned.  In  these 
marls  it  exists  chiefly  in  the  state  of  peroxide,  which,  upon  mixture  with 
vegetable  matters,  is  reduced  to  protoxide  by  contact  with  the  moist 
humus;  then,  being  restored  to  the  condition  of  peroxide  by  contact 
with  moisture,  the  consequent  liberation  of  hydrogen  forms  ammonia 
secondarily.  Iron  thus  aids  in  forming  soluble  organic  matter,  as  or- 
ganic acids,  and  also  ammonia,  two  important  principles  of  fertility.  We 
should,  therefore,  err  if  we  estimated  the  value  of  a  greensand  by  taking 
Into  account  only  its  lime,  its  potash,  or  its  phosphoric  acid.  We  should 
consider  the  oxide  of  iron  as  a  valuable  constituent  in  promoting  fertility. 

The  presence  of  potash  in  these  marls  gives  them  their  cUstinctive 
character  as  fertilizers,  and  adds  one  of  the  most  important  elements 
necessary  for  plants.  The  large  amount  of  potash  found  in  glaucon- 
ite  renders  it  at  once  the  cheapest  source  for  agricultural  use  from  which 
this  mineral  element  can  be  supplied.  The  action  of  potash  is  twofold : 
first,  upon  the  insoluble  organic  matter  of  a  soil,  bringing  it  into  a  sol 
uble  form ;  and,  secondly,  supplying  to  certain  food  plants  the  special 
alkaline  fooil  which  they  require.  By  the  constant  action  of  alkalies, 
(and  of  this  class  potash  is  the  most  efficient,)  the  insoluble  organic 
matter,  humus  is  converted  into  humic  acid,  and  carbonic  acid  is  also 
produced.  Both  of  these  acids  ultimately  unite  with  the  potash  and 
form  carbonates  of  that  base,  which  salts,  when  formed,  enter  the 
rootlets  of  the  plants  in  a  limited  degree,  remain  for  a  short  period 
in  the  vegetable  organization,  and  are  then  ejected — perhaps  not 
wholly.  Under  this  influence  the  woody  tissues  of  plants  are  formed 
In  the  development  of  leaf  and  tuber  potash  seems  essential.  It  is 
chiefly  aggregated  in  the  leaves  of  most  plants,  as  it  is  in  the  muscular 
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juices  of  animals,  forming  not  less  than  twenty  and  sometimes  more 
than  fifty  per  cent,  of  the  leaf  weight — the  latter  amoont  being  found  in 
the  roots  and  tubers.  The  straw  and  chaff  of  cereals  also  contain  it 
in  variable  proportion.  Perhaps  nowhere  is  the  selecting  power  of 
plants  for  specisd  mineral  salts  better  shown  than  in  the  distribution  of 
potassa.  Dr.  Anderson  illustrates  this  by  the  case  of  the  poppy,  which 
contains  only  twelve  per  cent,  of  this  alkali  in  its  seed,  while  the  leaves 
yield  upward  of  thirty-seven  per  cent. 

Sufficient  has  already  been  written  concerning  the  value  of  phosphoric 
acid  and  phosphate  of  lime  to  render  any  statement  unnecesvsary  here. 
All  (setaceous  marls  contain  phosphoric  acid,  whether  combined  with 
iron  or  lime  j  and  phosphate  of  lime  is,  perhaps,  more  valuable  than  lime 
as  a  fertilizmg  agent.  The  form  in  which  i>otassa  exists  in  these  marls 
is^as  a  silicate,  and  it  is  slowly  decomposed  under  mere  atmospheric 
exposure.  On  soils  which  contain  lime  or  much  humus,  the  decomposi- 
tion proceeds  at  a  more  rapid  rate,  owing  to  the  evolution  of  carbonic 
add;  and  in  this  way  this  alkaU  is  slowly  evolved  for  the  benefit  of  veg- 
etation. The  long-continued  beneficial  action  of  greensand  on  grounds 
may  in  part  be  explained  by  the  gradual  nature  of  this  decomposition. 

In  New  Jersey,  along  the  line  of  the  Raritan  and  Delaware  Bay  rail- 
road, where  it  is  sold  at  eight  cents  a  bushel,  it  is  applied  at  the  rate  of 
one  nundt^  bushels  per  acre  j  and  on  these  light  soils  produces  a  better 
effect  than  the  usual  dressing  with  stable  manure,  especially  for  small 
finits  and  market-garden  vegetables.  In  Delaware,  from  three  hundred 
to  five  hundred  bushels  have  been  applied  per  acre  for  wheat,  oats,  and 
other  cereals,  with  sometimes  a  fourtbld  return.  A  decided  benefit,  but 
not  to  the  same  extent,  is  experienced  on  grass.  Generally,  it  may  be 
said  that  land  has  increased  by  its  use  from  fifty  to  one  hundred  per 
cent,  in  value.  The  value  of  marling  south  of  New  Jersey  is  the  com- 
bined value  of  the  carbonate  and  the  phosphate  of  lime,  and  of  the  po- 
tassa.  When  the  marls  are  more  calcareous,  they  become  amendments 
to  the  soil  rather  than  fertilizers  to  the  crops,  and  much  larger  dress- 
ings are  therefore  necessary;  while,  at  the  same  time,  more  discrimi- 
nation is  required  as  to  the  land  which  will  be  mainly  benefited  by 
the  application.  The  lime  being  in  predominant  quantity  in  the  green- 
sand  marls  south  of  Delaware,  the  action  is  chiefiy  upon  the  organic 
matter  of  the  soil,  combining  with  it  and  rendering  it  more  soluble. 
Hence,  to  poor  ana  light  soils  it  would  be  unnecessary  to  apply  heavy 
dressings ;  for  these,  fifty  to  eighty  bushels  per  acre  might  be  suflBcient. 
On  sti^  clayey  soils,  the  texture  of  which  may  be  lightened  advanta- 
geously, from  one  hundred  to  three  hundred  bushels  per  acre  may  be 
applied.  In  these  clay  soils  there  is  generally  more  insoluble  organic 
matter  to  be  acted  upon,  and  in  such  cases  so  large  a  quantity  as  five 
hundred  bushels  per  acre  acts  beneficially.  In  general  terms,  then,  it 
may  be  stated  that  the  calcareous  greensand  marls  act  more  effectively 
in  proportion  as  there  is  organic  matter  present,  and  in  proportion  as 
the  clay  is  a  heavy  one. 

It  is  not  easy  to  determine  exactly  the  value  of  a  compound  manure 
like  this.  The  question  is  a  commercial  one,  and  would  not  properly  be 
discussed  here  were  not  the  value  in  a  great  degree  dependent  upon  the 
chemical  analysis.  Were  the  fertilizer  composed  of  but  one  ingredient, 
it  would  be  easy  to  determine  its  value  by  a^scertaiuing  the  market  price 
of  the  pure  and  commercial  article,  and  then  determining  how  much  of 
SQch  ingredient  existed  in  the  manure.  Thus,  if  phosphoric  acid  in  a 
soluble  state  is  worth  conmiercially  fifteen  cents  per  pound,  and  the 
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fertilizer  contains  one  hundred  ponnds  in  a  ton,  it  is  evidently  worth 
fifteen  dollars  per  ton  when  delivered.  * 

When  a  manure  has  a  complex  constitution,  the  real  value  be^^omes  a 
difficult  problem  to  state  exactly,  for  the  agricultural  and  the  commer- 
cial vi«lue  do  not  always  agree.  The  former  is  fixed  and  inviiriable, 
dependent  on  the  necessities  of  the  plant  and  the  soil ;  the  latter  is  liable 
to  fiuctuation  from  the  unsteadiness  of  the  supply  and  demand.  The 
following  estimate  is  approximately  correct.  The  value  of  phosphoric 
acid  in  the  soluble  form  may  be  set  down  at  fifteen  or  sixteen  cents  per 
I>ound :  phosphoric  acid  in  insoluble  foim,  six  cents  f>er  pound :  potash  in 
the  soluble  foim,  seven  cents  per  pound;  potash  in  the  insoluble  form, 
two  cents  per  imund;  sulphuric  acid,  one  cent  per  pound;  carbonate  of 
lime,  half  a  cent  per  pound.  If  we  calculate  the  value  of  one  of  the 
inferior  greensand  marls  of  Maryland,  as  No.  3,  from  Prince  (Jeorge's 
County,  we  obtain : 

320  pounds  carbonate  of  lime,  at  J  cent $1  60 

6  pounds  soda  salts,  at  1  cent 06 

2  pouuds  phosphoric  acid,  insoluble,  at  C  cents 12 

1 A  pounds  potash^  soluble,  at  7  cents 11 

26  pounds  sulphuric  acid,  at  1  cent 26 

2  15 


This  estimate  is  somewhat  below  the  real  value  of  the  compound,  since 
it  estimates  each  article  singly,  and  takes  no  account  of  the  effect  of  the 
different  ingredients  of  the  mass  ui>on  one  another  in  rendering  them 
more  readily  soluble,  more  stimulatiug  to  and  more  fit  for  appropria- 
tion by  the  plant.  The  general  method  of  calculating  values,  however, 
may  be  of  interest  to  many  who  desire  to  know  how  estimates  should  be 
made. 

What  we  have  just  stated — that  the  value  of  a  compound  manure  is 
greater  than  the  sum  of  the  values  of  its  separate  constituents — needs 
some  remark;  otherwise,  and  with  justice,  the  farmer  might  say:  "Why 
should  I  dig  and  haul  so  bulky  a  material  as  this  marl,  containing  as  it 
does  not  more  than  five  positively  useful  ingredients,  amounting  to  ten 
per  cent,  of  the  whole  weight,  when  1  can  buy  these  several  salts  from 
the  wholesale  druggist,  and  then  dilute  them  afterward  on  the  ground  f 
Would  it  not  be  actually  cheaper  to  buy  the  chemicals  and  make  my 
own  compost,  rather  than  to  take  the  bulky  form  in  which  natui-e  sup- 
plies them?^  The  answer  to  these  questions  lies  in  the  following  con- 
siderations: Admitting  that  both  the  artificial  salts  and  the  natui-al 
miirl  have  an  equal  mauuiiaJ  value  and  action,  still  the  farmer  should 
remember  that  he  is  often  richer  in  cattle  and  human  labor  than  in  ready 
money;  that  in  idle  seasons  he  can  haul  and  spreiul  his  native  marl,  (if 
it  is  a  month  or  two  sooner  than  it  is  actually  needed,  it  suffers  but  little 
li-om  exposure,)  while,  as  regards  the  purchased  salts,  they  must  be 
bought  only  when  required,  as  they  waste  and  lose  by  exposure  to  the 
air  and  moisture.  They  can  be  applied  only  at  a  certain  period  for  the 
benefit  of  the  growing  crop,  because  they  readily  dissolve  in  water. 
They  act  readily  on  the  crop,  and  are  efiective  during  the  particular 
season  in  which  they  are  applied ;  but  their  action,  while  immediate,  is 
also  transitoiy.  It  is  felt  less  the  next  year,  very  much  less  the  tbllow- 
ing  year,  and  subsequently  cannot  be  recognized  except^  perhaps,  by  a 
diminished  i)roductiveness  of  soiL  On  the  other  hand,  m  the  case  of 
natural  marh),  the  elements  are  but  sparingly  soluble,  and  conseqoontly 
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given  out  only  by  little  at  a  time,  as  the  plant  needs  and  has  ability  to 
appropriate.  Hence  their  action,  while  slow,  is  of  a  permanent  charac- 
to*,  and  can  be  ascertained  after  many  years.  In  New  Jersey  one  of 
Uie  first  applications  of  greensand,  over  sixty  years  ago,  so  enriched 
the  field  that  it  was  recognizable  as  improved  thirty  years  after  the 
application ;  and  in  North  Cai'olina  the  idlnvial  lands  which  have  been 
mauured  with  these  marls  have  retained  their  superiority  over  nnmarled 
lauds  for  over  fifty  years  without  a  second  dressing.  When  this  increased 
and  permanent  fertility  has  been  experienced,  it  is  not  wonderful  that 
tlie  oacural  should  be  preferred  to  the  artificial  compounds,  or  that  over 
oue  million  bushels  of  greensand  marl  should  have  been  dug  and  sold 
in  New  Jersey  in  18C8. 

NATIVE  PHOSPHATIO  MANURES. 

Dming  the  year,  samples  of  mineral  firom  the  newly  discovered  phos- 
phatic  beds  of  Charleston,  South  Carolina,  were  forwarded  for  analysis. 
These  beds  have  received  great  attention  lately,  owing  to  their  contain- 
ing a  large  amount  of  phosphate  of  lime ;  and  much  has  been  communi- 
cated to  the  public  concerning  them,  by  Drs.  Pratt  and  Qoknes,  and 
Professor  O.  U.  Shepard,  jr.,  M.  D.,  of  Charleston.  Their  geological 
poedtioD  as  strata  had  long  been  known  and  described,  but  it  has  been 
only  within  the  past  few  years  that  their  extreme  richness  in  phos])hate 
of  lime  at  once  classed  them  as  one  of  the  most  valuable  mineral  beds 
of  South  Carolina. 

The  strata  containing  phosphate  of  lime  range  in  position,  in  South 
Carolina,  from  the  early  miocene  to  the  middle  bed  of  the  post  pliocene 
fonuation.  It  was  during  the  early  tertiary  period  that  the  greater  por- 
tioD  of  the  shore  land  of  the  Caroliuas,  and  south  by  Mobile  River  to  the 
western  limits  of  Louisiana,  was  formed  by  dei)ositiou  and  subsequent 
extensive,  slow,  and  uniform  elevation.  The  Claiborne  marls  and  shell 
sands  of  Alabama  are  the  lowest  beds  of  this  series,  with  the  more  solid 
btthr-stone  and  the  white  limestone  marls  of  the  Santee  River.  Above 
these^  in  the  same  group,  occur  the  gray  marls  of  the  Ashley  and  the 
Cooper  Rivers,  abounding  in  rhizopods.  These  ai-e  miocene  bexis,  and 
ai>on  them  lie,  unconformably,  the  post  pliocene  sands  and  marls,  one 
of  which  embraces  the  material  now  so  much  sought  after  for  its  agri- 
coltura)  value. 

AD  of  these  strata  contain  phosphate  of  lime  in  marked  quantity. 
The  marl  beds  of  Charleston  are  of  wide  extent,  embracing,  according 
to  Dr.  Tuomey,  an  are^  of  seventy-five  miles  by  sixty,  from  the  Santee 
Eiver  on  the  east  to  the  Ashepoo  on  the  west,  and  lying  between  the 
Atlantic  Ocean  on  the  south  and  east  and  the  buhr-stone  formation  of 
Uie  eocene  beds  on  the  north.  They  are  beds  of  white  limestone  marl 
and  greensand,  dipphig  gently  to  the  south,  and  underlying  the  newer 
beds  of  marl  of  the  Ashley  and  Cooper  Rivers,  the  former  of  which 
constitutes  the  npiicnuost  stratum  of  the  eocene.  The  thickness  of  the 
Santee  beds  is  between  six  hundred  and  seven  hundred  feet,  and  has 
been  recognized  as  underlining  the  whole  neighborhood  of  Charleston. 
Dr.  Smith  and  Professor  Shepard  found  what  was  deemed  an  unusual 
amount  of  phosphate  of  lime,  ranging  from  two  to  nine  per  cent,  of  that 
niinend.  This  amount,  while  coustitutiug  a  rich  soil,  did  not  justity  its 
ii«e  or  transportation  as  a  marl,  the  value  of  which  is  to  be  estimated  by 
tbe  amount  of  lime  phosphate  it  contains.  The  quantity  of  carbonate 
of  Ume  is  very  great,  varying  from  fifty  to  eighty  per  cent.,  and  the  value 
bad  hitherto  b^  estimated  according  to  the  amount  of  this  ingredient 
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The  fish -beds  of  the  Ashley  River  yielded  to  Professor  Shepard  the  fol 
lowing  constituents : 


• 

No.  1. 

Na2. 

No.  3. 

No.  4. 

SlUoft - 

Oftrbonato  of  lime  and  moguesia 

88.00 
5&00 

8.80 
.80 

4.00 

29.08 
53.98 

7.00 
.80 

4.00 

10.90 

08.60 

8.60 

1.00 

4.00 

16.00 
83.80 

PhoHpbftt*  of  Hma  and  oxldo  of  iron ......nr 

2.80 

Alnminn        -.■.■.■,-■, rr,T     t.t^ -r r--r.-.-».x-     .,,,.-.x,»^-»-n,,- 

1.00 

^]4t«r          : , - -. 

2.00 

W.60 

94.86 

9S.40 

104.60 

No.  1,  from  Mr.  J.  P.  ClezneotB,  west  of  Aihley  River;  No.  2,  from  Rav.  Dr.  Hankela.  bank  of  Adiky 
River;  Ko.  3,  from  Drayton  Hall,  bank  of  Ashley  River;  No.  4,  from  Wilmington,  North  Carolina. 

The  first  three  analyses  give  the  average  composition  of  this  stratum 
about  Charleston.  No.  4  gives  the  constitution  further  north,  showing 
tiiat  it  becomes  more  purely  calcareous  as  it  passes  northward,  until  it 
finally  thins  out  and  disappears  before  it  reaches  New  Jersey. 

Above  this  bed  of  calcareous  marl  is  a  layer  of  blue  sand,  in  which 
are  found  hard  masses  of  grayish  or  bluish-white  rock,  which  break 
readily  into  fragments,  and  have  been  called  nodules.  These  constitute 
the  material  now  so  much  sought  after,  and  are  described  by  Dr.  Tuomejr, 
in  his  survey  of  South  Oarolma,  as  scattered  over  the  surface,  so  as,  in 
some  places,  to  ofi'er  obstruction  to  the  cultivation  of  the  land,  and  there- 
fore have  been  gathered  in  heaps  from  the  land  of  the  plantations  near 
the  Ashley  Kiver,  in  order  to  render  cultivation  possible. 

Professor  Shepard,  jr.,  in  an  article  in  the  Massachusetts  Plough- 
man on  these  phospnatic  beds,  describes  their  appearances  as  follows: 
"The  chief  beds  were  discovered  on  the  Ashley  Kiver,  extending  from 
about  seven  miles  above  Charleston  up  the  river  for  ten  to  fifteen  miles. 
The  land  is  not  level  but  rolls  in  low  bluffs,  generally  twenty  to  forty 
feet  high,  at  right  angles  to  the  course  of  the  river.  Between  these 
bluffs  there  are  swamp  lands,  most  of  which  have  canals  through  them, 
and  were  once  thoroughly  drained  for  the  culture  of  cotton.  In  these 
low  lands  the  rich  top  soil  is  about  four  to  six  inches  in  depth  5  there  fol- 
lows a  light  sandy  stratum  sometimes  eighteen  inches  thick,  generally 
less;  and,  underneath,  the  stratum  of  nodular  phosphates,  packed  close 
together  with  hardly  any  soil  between  them.''  Professor  Holmes  had,  as 
far  back  as  1844,  described  the  occurrence  of  a  conglomerate  layer,  con- 
sisting of  nodules  imbedded  in  a  blue  sandy  clay,  about  twelve  inches 
thick,  overlying  the  marl  beds  the  composition  or  which  has  just  been 
given.  They  require  the  use  of  the  pick  to  remove  them,  and  are  locally 
called  marl-stones.  The  remains  of  marine  and  of  terrestrial  animals  are 
found  in  this  bed,  and  casts  of  fossils  common  to  the  marl  bed  below, 
(Holmes.)  It  is  remarkable  that  these  nodules  and  fossil  remains  were 
looked  upon  as  pseudomorphs  in  which  the  carbonate  of  lime  has  dis- 
appeared, to  be  replaced  by  silica;  the  phosphate  of  lime  having  escaped 
recognition  until  its  real  composition  was  declared  by  Dr.  N.  A.  Pratt, 
from  examination  of  several  of  the  nodules  in  August,  1867,  whicn 
revealed  the  fact  of  a  large  percentage  of  phosphate  of  lime,  instead  of 
sUica,  in  them.  According  to  a  statement  made  in  a  pamphlet  entitled 
"Ashley  Eiver  Phosphates,"  and  printed  in  Philadelphia  at  the  close  of 
1868,  Dr.  P.  found  in  these  nodules  as  much  as  34,  55,  and  66  per 
cent,  respectively;  in  fact  they  were  true  bone  phosphates,  in  some 
samples  of  which  the  amount  of  phosphate  exceeds  that  found  in  bones 
of  living  mammals.  This  dijscovery  led  to  the  formation  of  a  company, 
residing  in  Philadelphia,  to  raise  and  export  the  matenaL    The  works 
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of  the  company  engaged  in  bringing  this  fertilizer  to  market  are  exten- 
sive^ and  located  on  the  Ashley  River,  about  ten  miles  above  Charleston. 
Their  wharf  is  on  a  bluff,  and  is  aocessible  to  any  vessel  which  can  cross 
the  bar  below  the  city.  The  land  approach  is  by  the  Dorchester  road. 
At  the  close  of  the  year  1808  the  export  trade  in  this  substance  was 
extensive,  the- Charleston  papers  announcing  daily  the  loading  of  eight 
to  ten  vessels  on  the  Ashley  River.  These  vessels  are  chartered  either 
for  Baltimore  or  more  eastern  markets,  where  the  crude  material  is 
manipulated,  and  mixed  with  ammonia  salts,  to  form  phosphatic  guano, 
or  else  merely  crushed  to  form  the  ground  of  phosphate  of  lime.  The 
domestic  manipulation  of  this  pulverized  phosphate  is  practiced,  to  a 
considerable  extent,  by  the  farmers  of  northern  Maryland  and  the  border 
counties  of  Pennsylvania.  Some  mix  the  phosphate  with  farm  manure, 
while  others  buy  crude  ammonia  from  the  druggist,  and  mix  them 
together. 

Dr.  Pratt  describes  this  phosphatic  bed  as  "varying  from  four  to 
eighteen  inches  in  thickness,  sometimes,  though  rarely,  increasing  to 
two  or  three  feet,  and  in  some  places  thinning  out  to  a  few  scattering 
nodules  on  or  near  the  surface.  It  consists  essentially  of  indurated^ 
irregularly-rounded  nodules,  buried  in  an  adhesive  and  tenacious  blue 
clay  and  sand;  sometimes,  however^  it  exists  in  continuous  beds,  or 
large  lumps,  or  conglomerates  of  son;  chalky  consistency,  as  if  it  were 
originally  a  soft  pasty  mass  of  phosphatic  mud  that  has  since  become 
semi-consolidated.  Associated  with  these  is  a  most  wonderftd  assort- 
ment of  animal  remains,  among  which  bones  of  marine  animals  are  so 
abundant  as  to  have  induced  Professor  L.  Agassiz,  twenty  years  ago,  to 
call  it  the  'fish  bed'  of  the  Charleston  Basin." 

The  nodules  he  describes  as  rough,  irregular  in  form,water-wom,  and 
rounded,  perforated  by  boring  mollusks,  though  generally  only  the 
casts  of  them  remain;  under  the  microscope  they  exhibit  the  unmistak- 
able characters  of  bone,  are  easily  soluble  even  in  dilute  acids,  free  from 
phosphate  of  iron  and  alumina,  with  a  very  low  percentage  of  car- 
bonate of  lime.  From  one  specimen  of  a  mastodon  bone  Dr.  Pratt  states 
that  he  obtained  85.62  per  cent,  of  pure  bone  phosphate,  and  the  nodules 
contain  on  an  average  from  57  to  67  per  cent,  of  bone  phosphate. 

Professor  C.  U.  Shepard,  jr.,  of  Charleston,  who,  as  far  back  as  1860, 
appreciated  the  value  of  this  bed,  and  urged  upon  the  Agricultural  Soci- 
ety of  South  Carolina  the  importance  of  utilizing  it,  describes,  in  the 
paper  above  referred  to,  the  size  of  the  nodules  as  being  from  tnat  of  a 
hoy's  fist  up  to  a  man's  head,  some  of  a  light  color,  and  easily  crushed  in 
the  fingers,  and  yielding  the  following  results.  A  soft  nodular  phos- 
phate between  the  Cooper  and  the  Ashley  River : 

Moisture  driven  off  at  212^  F 3. 05 

Water  and  organic  matter 6. 03 

Sand  and  sesquioxide  of  iron 12. 83 

Carbonate  of  lime 8. 06 

Sulphate  of  lime 2. 20 

Phosphate  of  lime  and  iron 69. 00 

101. 17 


The  phosphate  of  iron  rarely  exceeded  5  per  cent,  and  was  much  less 
in  the  ligh^colored  phosphates.  Dr.  Shepard  states  that  when  freshly 
dug  and  ftwjtured,  the  fresh  surfaces  ^ve  off  a  very  strong  organic 
Oder,  so  characteristic  as  to  be  made  the  means  of  detecting  the  phos- 
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phates  flirongbout  tlie  rcj^on  of  the  deposit.  This  odor  is  also  fotiBd  in 
the  dry  specimens,  whether  hard  or  soft;  the  amount  of  nitrogenous 
matter  is  small^  not  exceeding  0.5  per  cent,  of  ammonia.  Under  this 
bed  a  phosphatic  marl  occurs,  reaching  to  the  dejith  of  four  hundred 
feet,  as  ascertained  by  boring,  and  containing,  according  to  Professor 
Shepard,  14  per  cent,  of  phosphate  of  lime.  The  nodules  lie  so  close 
that  an  acre  of  the  deposit  has  yielded  thirteen  hundred  tons  of  nodules, 
even  after  rejecting  small  samples.  These,  when  clean  and  dry,  hare 
brought  occasionally  as  high  as  fifteen  dollars  per  ton.  Much  of  the 
land,  between  the  rivers  and  overlying  tbe  stratum,  is  covered  with 
dense  forest.  Tbe  phosphate  iB  obtained  by  digging  a  trench  one  or  two 
feet  wide,  cutting  through  the  phosi)hatic  stratum,  and  cleaning  out  the 
ditch ;  the  laborer  then  stands  in  the  trench,  and  with  a  shovel  uncovers 
the  surface  clay  and  sand,  lading  bare  the  layer  of  nodules.  Then, 
with  a  few  blows  of  the  i)ick,  the  latter  are  loosened,  and  the  nodules 
picked  out  with  the  hand  and  thrown  into  heaps,  which  are  then  drawn 
on  the  tramway,  in  carts,  to  the  washers,  or  long  troughs  with  horizon- 
tal shafts  inside,  furnished  with  [)addlea,  and  worked  with  a  strong 
stream  of  water  from  a  force  i)um]>.  Wlien  the  washing  is  completed, 
the  nodules,  free  from  clay  and  sand,  are  delivered  out  through  a  vent, 
and  sold  on  the  wharf. 

The  following  analyses  of  these  phosphates,  sampler?  of  which  were 
forwarded  by  L.  Sangstou,  esq.,  president  of  the  Marjiand  Fertilizing 
and  Manul'actuiing  Company  of  Baltimoi-e,  have  been  made  in  this  Lab- 
oratory, No.  1  representing  the  nodules,  and  No.  2  the  fossil  bone: 


Ko.  L 


No.  2. 


Molntnre  «Dd  orgranic  tnnttor 

iQrtOlable  hilicati'M  and  Hand 

Phot«pbat«  ot  iron  acd  alaxuina 

PhoMpbateof  limo 

Carbonate  of  lime 

Mafnieala 

Alkalino  aalti,  chlorides,  and  lalphatos . 


2.50 

19.40 

l^20 

5U.00 

aoo 

Trace. 
L.dO 


L80 

9.90 

6.00 

64.  LO 

17.40 

Trace. 

1.10 


99.90 


99.90 


The  composition  of  No.  1  shows  what  alteration  it  has  undergone  hj 
the  clayey  admixture  which  has  crept  in,  and  by  the  loss  of  almost  all 
its  organic  matter.  We  place  here  for  comparison  the  composition  of 
recent  bone  of  the  ox  as  given  by  Fremy,  (Watts*s  Dictionary  of  Chem- 
istry,) when  deprived  of  its  organic  matter,  which  generally  is  33  per 
cent.: 

Per  cent,  of  ash 3. 17 

Phosphate  of  lime 02.  60 

Phosphate  of  magnesia 2.  70 

Carbonate  of  lime 7. 90 

This  includes  the  ash  of  the  organic  matter,  or  ostein,  bnrned  off. 

It  may  be  observed  that,  in  the  fossil  bone,  the  magnesia  salt  has 
disappeared,  and  is  replaced  by  some  alkaline  salt,  introduced  by  per- 
colation; that  the  organic  matter  is  almost  wholly  replaced  by  the  fine 
clay  deposited  in  its  structure;  and  that  the  whole  mass  has  been 
cemented  by  a  solution  of  carbonate  of  lime,  contained  in  waters  running 
through  the  beds  under  pressure.    As  regards  the  amount  of  bone  i>hos- 

8 hate,  these  fossils  are  as  rich  m  the  recent  bone,  and  much  richer  than 
wan  Island,  Navassa,  or  Bolivian  guano.    The  nodular  bed  No.  1 
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resembleSf  more  nearly  than  No.  2,  the  coprolites  of  England,  asanalyzed 
by  Herepath,  bat  gives  mach  less  lime  carbonate.  Ad  analysis  of  fossil 
bone,  from  the  greensand  beds  of  Virginia,  is  here  appended: 

Moistra«  and  organic  matter 1. 50 

Insohible  silicates  and  sand 17. 40 

Phosphate  of  iron  and  alumina 10. 94 

Phosphate  of  lime 65. 20 

Carbonate  of  lime 12. 60 

Magnesia tracfe 

Soluble  salts,  chiefly  chlorides 2. 30 

99.94 


The  bones  vere  found  in  the  Potomac  Eiver  when  raking  oysters 
below  Aquia  Creek.  By  soaking  in  brackish  water,  and  by  deposit,  they 
have  undergone  some  alteration,  even  from  those  found  in  the  green- 
sand  beds. 

It  is  still  interesting  to  observe  how  large  an  amount  of  lime  phos- 
phate is  preserved  after  so  long-continued  solvent  action  of  the  weak 
saline  water  of  the  Potomac  Biver  at  that  point 

THOMAS  ANTISELL,  M.  D. 

Hon.  HOBACB  Cafiion,  Commismner. 
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The  following  suggestions  are  submitted,  partly  from  personal  obser- 
vation, and  partly  from  the  best  authentic  sources,  both  American  and 
foreign,  for  tlie  use  of  young  entomologists,  orj^ersons  who  wish  to  study 
and  identify  the  various  beetles  injurious  or  beneficial  to  vegetable  and 
to  animal  substances. 

The  first  part  will  contain  the  latest  scientific  name,  as  also  the  com- 
mon or  vulgar  appellation  by  which  the  insect  is  generally  known, 
wherever  it  is  possible  to  give  it,  with  reference  to  some  of  the  various 
authors  who  have  described  the  insect,  and  a  very  brief  history  of  its 
habits  in  the  larva,  pupa,  or  perfect  state,  together  with  the  various 
vegetable  or  animal  substances  upon  which  it  is  found  or  feeds*  Each 
insect,  specially  named,  will  be  distinguished  by  a  number  in  brackets, 
so  as  to  be  readily  referred  to  by  persons  seeking  information. 

The  second  part  will  contain  an  alphabetical  list  of  the  plants  and  other 
substances  upon  which  certain  species  of  beetles  feed,  with  the  number 
in  brackets  before  alluded  to  attached  to  it,  as  referring  to  the  first  part 
where  the  insects  themselves  are  mentioned.  The  American  works  re- 
ferred to  in  this  sketch  are  those  of  Dr.  Lecoute,  of  Say,  Harris,  Fitch, 
the  "American  Entomologist,''  &c.  The  descriptions  of  the  habits  of  Uie 
various  families  are  taken  chiefly  from  Dr.  Leconte,  or  Westwood,  an 
^English  entomologist,  who,  in  his  valuable  work  on  the  "  Classification 
of  Bisects,"  gives  the  most  lucid  and  brief  descriptions,  which  will  apply 
to  the  insects  of  the  United  States  as  well  as  to  those  of  England,  and 
in  many  cases  throw  much  light  upon  the  food  and  habits  of  many  spe- 
cies in  this  country  which  have  hitherto  been  unknown.  The  German 
work  of  Leunis  also  gives  some  very  interesting  details  about  the  food 
and  habits  of  several  European  insects,  which  also  will  be  quoted.  It  is 
much  to  be  regretted  that  many  of  our  young  entomologists  merely  col- 
lect, classify,  and  arrange  insects  in  their  cabinets  for  exhibition,  without 
ever  troubling  themselves  to  ascertain  anything  about  their  previous 
existence  as  larva  or  pupa^  or  the  plants  upon  which  they  feed  when  in 
the  larva  state,  or  the  various  transformations  they  undergo  before  they 
appear  as  perfect  beetles.  Were  this  subject  made  a  more  especial  study, 
there  is  no  doubt  that  farmers  would  learn  much,  and  be  better  pre- 
pared to  suggest  methods  of  destroying  them,  than  is  the  case  at 
present. 

PART  I. 

Tlie  first  family  of  coleoptera  (beetles),  Cicindelidcej  contains  many  spe- 
cies. These  insects  are  generally  of  medium  size,  of  swift  motions,  and 
frequently  of  bright  metallic  green,  bronze,  or  brown  colors,  having  their 
wing  cases  ornamented  with  cream -colored  spots  or  stripes,  from  which, 
and  their  great  voracity,  they  have  derived  the  common  name  of  tiger 
beetles.  The  larvae  are  fleshy,  curved  grubs,  of  a  yellowish  white  color, 
with  large  and  powerful  jaws,  and  hooks  or  spines  on  their  backs.  They 
burrow  cylindrical  holes  in  the  ground,  in  which  they  lie  in  wait  for  any 
passing  insect.  They  lie  at  the  mouth  of  this  burrow,  having  their  head 
and  thorax  closing  the  opening,  so  as  to  be  ready  to  seize  any  other  in- 
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sect,  wbich.  when  caught,  is  immediately  dragged  to  the  bottom  of  their 
burrow,  and  devoured  at  leisure.  The  pupa  is  also  formed  in  the  same 
hole,  and  the  perfect  tiger  beetle  may  be  seen,  any  fine  day  in  summer 
or  autumn,  flying  on  hot,  sandy  roads  in  the  sunshine,  but  generally 
ahghting  again  at  a  short  distance,  with  its  head  turned  toward  the 
intruder,  so  as  to  be  able  to  make  another  flight  if  necessary.  As  these 
tiger  beetles,  in  both  the  larva  and  the  i)erfect  state,  destroy  all  other 
insects  they  can  overcome,  they  may  be  considered  beneficial,  and  will  be 
classed  under  the  head  of  "  Predaceous"  in  the  list  of  vegetable  or  ani- 
mal substances  destroyed  by  beetles.  Cicindelavulgari8(l.) 
{BaJj  2,  pp.  422  and  522)  is  a  very  common  species,  and 
is  ot  a  bronze  color,  with  cream-colored  marks  on  the 
wing  cases. 

The  second  family,  OaraMdce.  or  ground  beetles,  vary 
very  much  in  size,  form,  and  color;  tiieir  bodies  are  of  a ' 
firm  consistence,  whereby  they  are  enabled  to  creep  under 
stones,  bark,  &c.  Most  of  the  species  are  eminently  in- 
seotivorous,  prowling  about  on  the  surface  of  the  ground, 
under  stones,  or  beneath  the  bark  of  trees  or  moss,  in  *• 

search  of  their  prey,  which  consists  of  other  insects.  Some  of  the  Eu- 
it^>ean  species,  however,  are  said  to  attack  grain,  and  the  larva  of  our 
N^p^^native  Omophron  laHatumy  (2)  (Say,  2,  p.  495),  a  small  beetle  of  a 
JOT  black  color,  margined  or  bordered  with  a  brownish  yeUow,  is 
yW\  said  to  be  very  destructive  to  young  maize  in  the  southern  States. 
2.  One  of  our  finest  beetles  of  tMsfonnily  iBCnlosomacalidumy  (3)  Fab. 
(Say,  2,  pp.  491  and  527).  This  insect  is  very 
common  in  Maryland  and  Virginia^  and  the 
larva  was  taken  in  the  act  of  devourmg  cater* 
pillars  of  the  common  army  worm  fLeucania 
extraneaj  GhienJ^  in  an  oat  field,  near  Wash- 
ington. Great  numbers  of  the  larvj©  of  the 
beetle  were  observed  running  about  in  the 
midst  of  the  army  worms,  seizing  and  destroy- 
ing all  that  crossed  their  path :  some  of  them 
were  indeed  so  voracious  as  to  become  bloated 
with  food,  and  almost  unable  to  move.  When 
this  was  the  case,  the  full-fed  and  inactive  3. 

gluttons  almost  invariably  became  the  prey  of  their  mor^  meager  and 
nimble  brethren.  The  perfect  beetle  is  of  a  dark  coppery  color,  beauti- 
fdUy  dotted  with  severed  rows  of  metallic  golden  spots  on  the  wing  cases. 
CaJtmama  scrutator  (4)  Fab.  (Say,  2,  p.  491)  is  much  larger  in  size,  and  of  a 
most  beautiful  metallic  golden- green  color;  in  the  perfect  state  it  also 
feeds  upon  caterpillars  and  insects,  even  ascending  trees  to  obtain  its 
fevorite  food.  One  of  the  family,  BrcLchinus  fuma/ns,  (5)  (Say,  2, 
p.  439)^  is  rather  common  under  stones,  and  is  mentioned  here 
M  having  the  singular  habit,  when  either  alarmed  or  irritated, 
of  discharging  firom  the  posterior  extremity  of  its  body  a  cans- ' 
tic  fluid;  this  discharge  is  remarkable  for  an  audible  detona- 
ticm  with  its  accompanying  cloud  of  smoke  as  in  the  discharge 
of  a  gun ;  hence  its  common  name  of  Bombardier  beetle.  West- 
wood  states  that  the  vapor,  which  is  of  a  very  pungent  odor, 
is  ^so  emitted  when  chased  by  other  insects,  in  order  to  enable  it  to 
escape  from  its  enemies.  The  wing-cases  of  this  beetle  are  of  a  dark 
color,  whilst  the  head,  thorax,  and  legs  are  of  a  yellow  brown. 
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The  Lebice  constitute  a  sub-group,  and  are  small,  active  bee- 
tles, some  of  them  very  beautifully  marked.  Many  of  tbis  8i>o- 
ciefi  are  foimd  on  flowers.  Numbers  of  the  Lebia  grandisj  (G)  a 
small  beetle  with  wing  covers  and  also  thorax  blackish,  legs  and 
head  of  a  yellowish  or  ochre  color,  were  taken  feeding  on  the 
larvflB  of  the  ten-lined  spearman  flhrypliora  lO-lineataJ,  so  inju- 
rious to  the  potato  in  the  western  States,  in  the  month  of  July.  Some 
of  the  tribe  Pterostkhini  are  stated,  by  European  authors,  to  injure 
grain.  Calathm  l^tus,  (7)  ( Westwood,  1,  p  63),  a  European  insect,  is  said  to 
iiyure  young  wheat.  The  larva  of  Zahrmgibous^  (8)  also  European,  is  said 
by  Leunis  to  feed  on  the  roots  and  shoots  of  gxain,  while  the  perfect 
beetle  itself  consumes  the  grain  or  seed  of  barley,  wheat,  and  rye  in 
Germany.  Westwood,  1,  p.  01,  also  mentions  a  similar  fact ;  it  would 
therefore  be  well  for  some  of  our  entomologists  to  deteiinine  whether 
we  have  not  some  allied  species  in  this  country,  injuring  our  grain  cropjs. 
Some  of  the  species  of  Amara  (9)  are  also  said  to  destroy  grain  in 
Europe. 

Harpalu8(Pangus)  Caliginosus  {10)  (Say,  2,  p.  454)  is  a  me- 
dium sized  beetle,  of  a  brownish  black  color,  which 
diffuses  a  very  pungent  odor,  like  that  of  vinegar,  when 
disturbed ;  it  has  been  taken  in  great  numbers  in  Mary- 
land, under  wheat  stacks,  and  is  commonly  supposed  by 
the  farmers  to  feed  upon  the  grain  of  wheat;  it  is  probar 
ble,  however,  that  these  insects  have  collected  together 
in  such  situations  for  shelter,  or  to  feed  upon  other  insects 
usually  found  in  such  situations.  It  must,  however,  be 
10.  confessed  that  this  beetle  has  been  taken  under  very  sus- 

picious circumstances  in  an  open  field  on  timothy  grass  stalks,  appa- 
rently feeding  on  the  seeds,  when  no  other  insect  was  visible  to  the  naked 
eye,  which  might  have  been  selected  as  its  food. 

Of  the  third  family,  AmphizoidWy  Dr.  Leconte  states  that  nothing  is 
known  about  their  habits. 

The  fourth  family,  DytiscidcCy  have  the  antennae  long  and  slender: 
their  form  is  oval,  elliptic,  or  rounded ;  and  their  hind  legs  are  formed 
for  swimming.  These  insects  inhabit  stagnant  water,  and  are  very 
voracious,  feeding  not  only  upon  other  aquatic  insects,  but  also  devour- 
ing fish-spawn  or  very  small  fish.  Some  of  them  occasionally  fly  by 
night  from  pond  to  pond,  and  are  said  to  be  attracted  by  a  light. 

One  of  the  largest  species,  (11)  Dytiscus  hibri 
*X  ^^9  (Lee.),  was  captured  on  the  flat  roof  of  a  building 
in  Maryland,  at  least  four  stories  in  heigh^  where  it 
had  doubtless  fallen  during  its  nocturnal  flight,  and 
was  unable  to  rise  again.  During  the  winter  season 
the  DytiscidcB  remain  in  the  water,  or  bury  them- 
selves in  the  mud,  where  some  of  them  remain  in  a 
torpid  state,  while  others  retain  their  vitality  and 
activity  even  under  the  ice. 

The  fifth  family,  Oyrinidoiy  comprises  those  oval 
water-beetles  usually  known  by  the  name  of  *'  whirli- 
gigs" or  apple-bugs;  the  former  local  name  being 
derived  from  their  habit  of  swimming  in  large  num- 
bers in  circles, or  labvTinthine  curves,  on  the  surface  of  the  water;  and 
the  lat  ter  name  from  the  peculiar  apple  or  calycanthus-like  odor  which 
they  emit  when  taken  in  the  hand.  The  European  spex;ies  deposits  her 
small,  cylindrical  eggs,  which  are  placed  end  to  end  in  parallel  ro^ 
upon  the  leaves  of  aquatic  plants ;  the  larv©  are  said  to  hatch  out  in 


Digitized  by 


Google 


FOOD  AND  HABITS   OF  BEETLES.  81 

about  eiglit  days,  and  to  bear  some  resemblance  to  a  young  centipede. 
^VTien  they  have  attained  their  full  size,  they  creep  out  of  the  water,  up 
the  stems  of  rushes  or  other  aquatic  plants,  where  they  inclose  them- 
selves in  oval  cocoons,  composed  of  a  substajice  spun  out  of  their  own 
bodies,  ( Westwood,  1,  p.  109).    The  perfect  insect,  if  closely  examined, 
presents  the  curious  appearance  of  possessing  four  eyes,  the  organs  of 
sight  being  divided  by  the  side  of  the  head.    These  insects  are  pre-, 
daceous,  and  feed  upon  insects  on  the  surface  of  the  water.    One  of  our 
most   common    species,    Dineutes  fOyrinus)  AmericanuSy  (12) 
(Say,  2,  p.  519),  may  be  seen  at  aU  times,  excepting  in  winter,  \  ^^/ 
circling  around  on  the  still  pools  of  water,  feeding  on  living  or  )Of 
dead  insects  which  float  upon  the  surface.  niY 

The  perfect  beetles  of  the  sixth  family,  Eydrophilidcey  (13)  live  k\A 
upon  decomposing  vegetable  matter,  although  their  larva  are  ^ 
pr^aceous  and  quite  voracious.  The  majority  of  them  are 
aquatic,  and  are  distinguished  from  other  water-beetles  by  their  club- 
formed  antennse;  their  bodies  are  usually  of  an  oval  form,  and  the 
hinder  legs  are  ciliated  or  Mnged  with  bristles,  and  formed  for  swim- 
ming, or  rather  for  paddling,  in  the  migotity.  These  insects  do  not  swim 
with  the  agility  of  the  Dytiscidw.  already  mentioned ;  they  generally 
keep  in  the  water  by  day,  but  during  tihe  evening  sometimes  come 
abroad  and  take  wing.  The  European  species,  HydrophUus  piceris^  (IS) 
feeds  chiefly  nixm  aquatic  plants,  although  they  also  devour  with  aviuity 
dead  larvsB  and  aquatic  moUuscsd.  The  female  spins  a  gummy  envelope 
for  her  eggs,  which  amount  to  about  fifty  or  sixty  in  number,  and  are 
disposed  symmetrically  in  an  upright  position  in  their  receptacle,  which 
has  somewhat  the  appearance  of  a  small  turnip,  being  nearly  an  inch 
broad,  and  which  is  attached  to  some  plant  until  the  larvie  are  hatched, 
when  it  floats  upon  the  surface  of  the  water.  The  larvse  escape  at  the 
lower  part  of  the  cocoon,  which  is  merely  closed  by  a  few  threads.  As 
larv»  they  undergo  three  moultings,  and  feed  upon  aquatic  mollusks 
and  insects  inhabiting  the  water. 

HydrophUus  triangtdaris  (14)  (Say,  2,  p.  128)  is  a  rather 
common  species,  and  is  found  in  ponds  and  ditches; 
the  insect  is  of  a  shining  black  color.  The  fifth  tribe, 
&^htKr%diid(By  (15)  are  terrestrial  in  their  habits,  of  small 
size,  and  feed  upon  putrescent  vegetable  matter  which 
has  passed  through  the  bodies  of  herbivorous  animals, 
(excrement). 

The  seventh  family,  Silphidce^  (IG)  feed  on  carrion,  dead  i 
fish,  snails,  &c.,  &c.,  and  are  m  some  degree  beneficial,  | 
inasmuch  as  they  remove  £rom  the  surface  of  the  earth  ^ 
animal  matter  in  a  state  of  putridity,  which  would  j 
otherwise  taint  the  air  and  become  injurious  to  health.  I 
They  are  constantly  found  in  carrion  and  the  carcasses 
of  animals.    Some  of  the  European  species  frequent  ^** 

trees,  where  they  probably  devour  caterpillars.  Both  larva  and  pupa 
of  Silpha  laevigata  (16)  of  Euroi)e  feed  voraciously  on  live  snails.  Some 
of  Uie  larger  species  are  commonly  caUed  sexton  or  burying  beetles, 
from  their  habit  of  burying  the  carcasses  of  small  animals,  birds,  &c., 
for  the  purpose  of  depositing  their  eggs  in  the  buried  body,  where  the 
hrvsBj  when  hatched,  find  a  sufficiency  of  food  until  they  become  pupse. 
These  insects  effect  their  purpose  of  burying  small  animals  by  under- 
miuing  the  carcass,  until  it  gradusJly  descends  into  the  ground,  and  then 
covering  it  witJi  earth.  One  of  our  best  known  species  is  the  (17) 
Secrapharus  marginatus^  (Fab.),  which  may  be  found  at  any  time  during 
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the  summer  oraatamn,  in  carrion.  The  insect  is  of  a 
black  color,  barred  with  chestnut  or  reddish  brown. 
Necrophorus  Amerioanus  (18)  (Lee.)  is  a  much  larger 
species,  also  feeding  on  carrion,  but  is  especially 
found  in  dead  snakes.  The  Neoraphori  are  usually 
large,  stout  beetles,  of  a  black  color,  barred  with 
>  light  brown  on  the  wing  cases.  They  exhale  a  very 
disagreeable  carrion-like  odor,  and  are  frequently  in- 
festS  with  a  species  of  QamasuSj  or  mite. 

Neorophilapeltata  (19)  (Lee.)  Americana^ 
Melsheimer^s  catalogue,  is  a  large,  flat- 
tened beetle,  with  rugose,  black  wing 
eases,  and  thorax  of  a  yellowish  brown  color,  having  a 
black  mark  in  the  middle ;  this  insect  feeds  also  on  car- 
^  rion.    (20)  Addopa  hirtus^  (Lee.),  a  very  small  4^ 
^  brown  beetle  without  eyes^  belongs  also  to 
this  family,  and  is  merely  incidentally  men- 
tioned afi  being  found  on  bones,  accidentally   i 
.    left  in  the  mammoth  cave,  in  Kentucky.  The  n. 

*  eighth  family,  8cydmaenid(B^  (21)  consists  of  very  small  insects, 
some  of  which  are  taken  m  ants'  nests,  but  contain  no  sx>e- 
cies  of  interest  to  the  farmer.    This  may  also  be  said  of  the 
^'        ninth  family,  PselaphidcBj  (22)  which  consists  of  very  small 
insects,  many  of  which  fly  durmg  the  twilight;  their  habits  are  various, 
some  being  found  in  ants'  nests,  while  others  occur  under  bark  and  stones. 
Leunis  states  that  the  European  species,  Clamger /oveolatusj  [23)  is  found 
in  the  nests  of  the  yellow  ant,  which  treat  them  with  griBat  care,  occa- 
sionally taking  them  up  in  its  jaws,  when  they  would  escape.    Westwood 
considers  it  not  improbable  that  the  Claviger  secretes  a  fluid  analogous 
to  that  of  the  Aphides^  or  plant  Uce,  from  the  set»  or  bristles  at  the 
extremity  of  the  abdomen.    Miiller  also  adds  the  curious  fact  that  the 
ants  in  return  feed  the  Clavigers  from  their  own  mouth.    Many  speci- 
.mens  of   (42)   Bryaaris  were  beaten  off  of  swamp  grass,  in 
'May,  near  a  pond,  by  Mr.  J.  W.  Wilson,  of  New  York. 

The  tenth  family,  StaphylinidcB,  or  rove  beetles,  contains  a 
great  number  of  species,  almost  all  of  them,  however,  more  or 
^  less  distin^shed  by  tneir  long,  narrow,  depressed  form,  and 
by  their  very  short  elytra,  or  wing  cases,  which  cover  only  a 
i  small  portion  of  their  abdomen,  thus  leaving  many  of  the  seg- 
34.  ments  visible. 
Many  of  the  larger  species  emit  a  very  unpleasant  odor  when  ttandled. 
They  run  and  fly  with  equal  agility,  the  wings,  when  unemployed  in 
flight,  being  closely  packed  under  the  short  wing  covers.  These  insects 
are  very  voracious,  and  prey  upon  decaying  animal  and  also  vegetable 
substances,  especially  fungL  Several  of  the  smaller  species  are  very 
numerous  on  flowers,  or  under  bark  and  moss.  Westwood  ^1,  p.  167) 
states  that  a  small  larva,  (25)  probably  of  this  species,  m  Europe 
is  said  to  iiyure  wheat  by  eating  the  young  plant  about  an 
inch  below  the  surface,  and  devouring  the  central  part,  thus 
occasioning  much  damage.  The  eggs  of  the  StaphyliniM  are 
^of  large  size,  and  the  larv»  bear  considerable  resemblance  to 
the  perfect  insect  in  structure  and  habits.  A  very  common 
native  species,  Oreaphilus  villosug  (26)  (Lee.),  was  taken  in 
great  numbers,  in  October,  from  the  body  of  a  dead  horse. 
This  &mily,  however,  not  being  particularly  injurious  to  the  farmer,  will 
be  passed  over. 
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The  eleventh  family,  Histeridw^  (27)  consists  of  insects  of  small  size, 
square  or  oblong  quadrate  form,  and  of  a  shin  ing  black  color.  These  insects 
possess  the  power  of  contracting  their  limbs  and  counterfeiting  deatii; 
hence  their  common  name  of  mimic  beetles.  The  word  "hister''  is  evi- 
dently derived  from  the  Latin  HMrio,  a  stage  mimic.  They  feed  upon 
both  decaying  vegetable  and  animal  substances,  and  are  found  in  abund- 
ance, in  spring,  upon  the  excrements  of  horses  and  cows.  Other  species, 
with  flattened  bodies,  reside  under  the  bark  of  trees,  and  some  of  the 
minute  species  are  stated  by  Westwood  to  reside  in  the  nests  of  ants. 
One  of  the  sub-family,  Murmidiidce^  (28)  is  stated  by  European  writers  to 
Ure  in  old  rice. 

Family  twelfth,  Scapkidiidoe^  thirteenth^  Trichoptm^gidWj  and  four- 
teenth. PhalcucricUjBj  are  passed  over,  as  bemg  of  no  importance  to  the 
agriculturist. 

The  fifteenth  family,  Nitidulidcc,  (29)  are  usually  small  beetlesof  an  oval, 
depressed,  or  slightly  convex  form ;  sometimes,  however,  they  are  almost 
globular. or  elongate;  they  live  on  decomposing  substances,  both  animal 
and  vegetable.  The  second  tribe  of  this  family,  Carpophilini^  are  usu- 
ually  flattened  in  form,  and  have  the  last  two  or  three  dorsal  segments 
of  the  abdomen  uncovered  by  the  somewhat  short  wing  cases, 
resembling  in  this  respect  the  Staphylinidw.  ColastmsemiteetuSy  (30) 
a  small  brown  beetle,  is  found  abundantly  in  the  flowers,  or  decay- 
ing bolls  of  the  cotton,  and  the  decayed  ears  of  maize  in  the  field, 
w.     where  they*  probably  feed  ux>on  minute  fungi.    Car- 

Cpkilus  h€mipteru8j  (31)  a  very  small  brownish-black  beetle 
ving  four  light  spots  on  its  short  wing  covers,  is  also 
found  in  similar  situations.  Tribe  3.  Nitidmin%  (32)  consists 
mostly  of  small  insects,  with  bodies  oval  sub-depressed, 
thorax  margined,  and  their  bodies  covered  by  the 
wing  cases ;  some  of  them  live  on  flowers,  under 
bark,  in  fungi,  or  on  dried  animal  matter.  The 
larvaeof  one  or  the  species,  iStefido to  geniinata^  (33) 
^(Lec),  is  stated  by  Dr.  Walsh  (1st  Rep.  Illin,, 
18C8,  p.  18),  to  feed  upon  decaying  vegetable  and  ^ 
'  also  animal  sitbstances,  and  to  breed  in  the  holes 
—  made  in  gra)>es  by  Cceliodes  incequalis.  a  species  of  curculio. 
Ips  quadrisignatu8  (34)  (Say,  2,  p.  644),  a  small  black  beetle  with  four 

Sillow  spots  or  marks  on  the  wing  covers,  is  stated  in  the  Practical  - 
ntomologist,  volume  2,  page  66,  to  burrow  into  sweet  com ;  most 
of  the  other  species  are  found  under  the  bark  of  trees. 

The  e&teenth  family,  Monotomidce^  contains  no  insects  at  present  known 
to  be  of  any  interest  to  the  farmer. 

The  seventeenth  family,  Trogositidos^  consists  of  insects  having  the 
body  more  or  less  depressed,  with  short  club-shaped  antenn®;  some  of 
the  species  live  under  bark,  while  others  injure  grain.  The  larva  of  Tro- 
go9ita  (caraboides  Fab.)  (35)  Mauritanioa  (Oliv.),  a  beetle  of  a  brown  color, 
is  termed  by  the  French  Cadellejand  is  very  destructive  to  grain  in  gran- 
aries; it  also  destroys  bread,  and  is  found  under  the  bark  of  &ees. 
Trogosita  dubia,  (36)  (Lee),  a  very  nearly  allied  beetle,  was  found  in  be^ch 
nuts;  it  also  destroys  wheat,  maize,  and  other  grains,  in  Mary- 
land. 

The  eighteenth  family,  OolydiidcB,  (37)  consists  of  small  insects, 
usually  of  an  elongate  or  cylindrical  fonh,  living  under  the  bai*k 
of  trees,  in  fungi,  or  in  the  earth.  Aulonium  (Colydium) 
paralellipipedum  (38)  (Say,  2,  p.  324)  was  found  in  great  numbers 
on  pme  trees,  apparently  eating  passages  under  the  bark. 
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The  Bineteenth  family,  Rhyssodidce,  is  of  no  general  interest  to  the 
agriculturist,  and  will,  therefore,  be  passed  over. 

The  twentieth  family,  Ctunnidcej  consists  of  small  insects, 
almost  always  of  a  depressed,  and  usually  of  an  elongate, 
form.  Bylvanus  SurinamefmSj  (39)  a  very  minute  beetle  of  a 
chestnut-brown  color,  and  having  several  teeth  or  spiues  on 
the  outer  edges  of  the  thorax,  is  found  in  wheat  and  maize; 
and  several  were  taken  out  of  passages  or  tunnels  eaten  in 
dried  leaf  tobacco.  These  insects  may  also  be  found 
dead  in  sugar,  or- floating  in  tea  and  coffee.  iSyl- 
vanus  bidentatuSj  (40)  so-called  from  the  two  project- 
ing teeth  or  spines  on  the  front  part  of  the  outer  edge  of  the 
thorax,  is  rather  larger  than  the  8.  SurinaniensWj  and  is  also 
of  a  chestnut-brown  color.  Its  Uirvae  are  found  under  chestnut 
bark,  where  they  probably  feed  upon  the  substance.  Sylvanus 
qtmdricollis  (41)  resembles  the  others  in  gen- 
eral appearance,  but  has  a  quadrate  or  square  thorax. 
The  egg  is  deposited  in  maize,  near  the  germ ;  the  larva 
feeds  upon  the  substance  of  the  grain ;  it  also 
has  heeu  found  in  rotted  cotton  bolls,  and  in  this 
situation  feeds  upon  the  ex]K)8ed  seeds,  in  the 
month  of  August  and  of  SeptemttBr.  Natmbius 
(iSylvmus)  dentaim  (42)  (Say,  2,  p.  325)  is  also 
found  under  bark  and  in  sugar.  Ldenwphlbens 
(Cuciyus)  mod€8tu8(43)  (Say,  2.  p.  327),  a  very  min- 
ute chestnut-brown  beetle  belonging  to  the  same 
femily,  was  taken  in  liemp-seed.  the  interior  of  which  had  been  entirely 
eaten  out,  and  only  the  husk  lert. 

Family  twenty -one,  CryptcphMfidoB  (44);  twenty- two,  Derodontidw ; 
twenty -three,  LathridiidcB  /  twenty-four,  Otimiidm  ;  and  twenty-five,  Myct- 
topkdgidcBj  will  be  passed  over,  as  they  contain  no  insects  at  present  known 
to  be  injurious  to  the  crops,  living  principally  on  fimgi,  under  bark,  or 
in  rotting  vegetable  substances. 

The  twenty-sixth  family,  DermesUdWj  f45)  consists  of  small  oval  insects, 
some  of  which  are  found  in  dried  animal  remains,  others  on  plants  only, 
and  many  of  them  are  very  destructive  to  obje-cts  of  natural  history, 
skins,  bones,  fur,  feathers,  books,  &c.  L^unis  states  that  the  Eurox>ean 
species,  Byturus  tamentosus^  (40)  is  in  the  habit  of  frequenting  flowers,  and 
that  the  lar\^a  feeds,  in  June  or  July,  on  the  fruit  of  the  raspberry,  and, 
from  its  habits,  is  called  in  Germany  Himbeer-made^  or  the  raspoerry 
maggot,  Kirby  and  Spence  state  that  tlie  i>erfect  insect  eats  through 
the  footstalk  of  the  blossom  of  the  raspberry,  so  as  sometime* 
to  prove  fatal  to  the  whole  crop.  Blackberries  are  also  .attacked 
in  a  similar  manner.  Byturus  unioolor  (47)  (Say,  2,  p.  120), 
of  this  country,  is  a  smaU  insect  of  a  light  brown  color, 
found  frequently  in  flowers.  Dermestes  vuJpinuSj  (48)  a 
small  beetle  of  a  blackish-hrown  color,  is  found  in  almost 
every  country,  and  at  one  time  was  so  injurious  to  the  large 
skin  warehouses  in  Lon<lon  that  a  reward  of  j&20,000  was  offered  for  an 
available  remedy,  without,  however,  any  being  discovered.  This  insect 
is  also  injurious  to  cork,  and  someHmes  very  destructive  in  collections 
of  natural  history,  entomology,  &c.  Dermestes  lardarius  (49)  is  of  a 
yellow  and  bluish-black  color,  and  destroys  fuss,  meats,  &c..  and 
also  is  very  injurious  to  coUecticHis  of  natural  history.  The  larva 
sheds  its  skin  several  times,  and  is  covered  with  bristly  hairs;  it 
^'     usually  creeps  on  the  surface  of  the  meat,  preferring  the  fat  parts, 
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and  does  i\ot  buvy  itself  in  its  food  nntil  about  tbe  time  of  assuming  tbe 
pupa  state,  in  which  state  it  remains  from  three  or  four  days  to  a  week, 
according  to  the  warmth  of  the  locality  (Horn).    Anthrenvs 
f destructor  J  (50)  Mels.)  varitis  (Fab.)  is  a  very  pretty  insect 
when  examined  with  a  magnifying-glass,  being  beautifully 
marbled  or  variegated  with  black  and  gray.     The  beetle  i 
frequents  flowers;  a  great  number  were  taken,  May .23,  on  ^ 
the  flowers  of  a  spirsea;   and  they  are  veyr  common  on 
nmbelliferous  plants.    Westwood  states  that  they  are  nearly  '      y^ , 
a  year  in  attaining  their  full  size ;  but  Dr.  Horn  says  that,  so. 

the  egg  being  deposited  in  any  Assure,  the  larva  state  requires  only  about 
two  weeks  and  the  pupa  only  four  or  five  days.  They  shed  their  skins 
as  larvaa  several  times,  and  it  is  during  the  warm  weather  that  their  rav- 
ages are  most  extreme.  The  larva,  when  changed  into  a  pupa,  retains  the 
k^t  skin  of  the  larva,  whidi  serves  as  a  cocoon,  a  slit  having  first  been 
made  down  the  back,  out  of  which  the  perfect  beetle  makes  its  escape. 
Westwood  recommends  that,  when  collections  of  insects  are  attacked, 
these  pests  may  be  destroyed  by  putting  them  in  tin  cases,  which  may 
then  be  immersed  in  boiling  water,  whereby  both  the  larvce  and  eggs  are 
ftt  once  destroyed.  He  also  states  that  they  appear  to  be  insensible  to 
the  effects  of  camphor,  and  he  actually  found  them  harbor^  under  lumps 
cf  that  materia]  in  his  drawers.  These  insects,  also,  are  very  destructive 
to  dried  skins,  and  collections  of  natural  history  in  general. 

The  twenty-seventh  family,  ByrrhidcB,  consists  of  small  insects,  having 
their  body  short,  oval,  or  rounded,  very  c(mvex.  These  small  beetles, 
at  the  slightest  appearance  of  danger,  fold  up  their  antennae  and  legs,  so 
that  these  members  are  entirely  concealed,  and  cause  the  insect  to 
appear  like  an  oval  seed  or  pill,  at  the  same  time  counterfeiting  death, 
as  a  means  of  defense ;  hence  their  common  name  in  England  of  pill- 
beetles.    They  are  not  known,  however,  to  do  any  injury  to  our  crops. 

Family  twenty-eight,  OeorymdcB  ;  twenty-nine,  Pamidce;  and  thirty, 
HeteroceridcBj  genendly  live  ki  or  near  water,  and  are  of  no  consequence 
(to  the  farmer. 

The  thirty-first  family,  Ltica/nidcBy  comprises  several  very  large  beetles, 
the  males  of  some  of  which  are  distinguished  by  the  great  size  of  their 
mandibles  or  jaws,  which  have  the  appearance  of  a  stag ;  hence  their 
common  name  of  stag-beetles.    The  jaws  of  the  female  are  much  smaller. 
The  eggs  are  oval,  and  the  larvae  are  large  fleshy  grubs,  haviog  the 
extremity  of  the  body  curved  towards  the  breast,  so 
as  not  to  allow  the  insect  to  ereep  on  a  level  sur-r 
face,  but  compelling  it  to  lie  on  its  side.    Their  legs 
are  six  \n  number,  and  very  weak  ;  the  larva  feeds 
on  wood;  and,  on  arriving  at  its  ftdl  size,  it  forms  a 
cocoon  of  the  chips  or  dust  it  has  gnawed ;  and  in 
this  cocoon  the  pupa  is  formed,  the  male  having  the 
large  juws  folded  on  the  breast  and  belly,  protecting 
the  antennse  and  legs ;  it  is  supposed  that  this  in- 
sect remains  several  years  in  the  larva  state,  one  of 
the  European  species,  according  to  Kozel,  not  ap- 
pearing as  a  perfect  stag-beetle  until  a  lapse  of  six 
years.     The  larva  of  our  native  species,  Lucanus 
damaj  (51)  commonly  known  as  the  horn-bug,  or  stag- 
beetle,  nUarris,  p.  44^  Pitch,  3d  Rep.,  1856,  p.  329,  5i. 
and  5th  Kep.,  p.  794),  is  found  in  old  decaying  trunks  and  roots  of  trees, 
where  it  feeds  imon  the  wood ;  the  pupa  is  formed  in  large  pods  or 
eocoons  made  oi  the  loose  dust  and  dirt  of  the  tree,  and  the  peifect 
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beetle  appears  from  June  to  Anjrust,  and  feeds  upon  the  sweet 
sap  of  trees,  &c.;  it  is  also  said  sometimes  to  be  predaceous, 
and  to  destroy  soft-bodied  insects  for  the  sake  of  their  juices. 
The  trees  principally  attacked  by  the  larva  are  the  apple, 
cherry,  oak,  and  willow.  Platycerus  quercus  (52)  is  a  much  smaller 

insect  of  the  same  family,  of  a  blaekish  color,  and  is 
found  in  the  rotten  wood  of  oak.   Passalus  comutm^ 
^>  (Lec.),(53)  is  a  large  black  beetle,  and  is  very  conunon  in 
Maryland ;  in  old  oak  stumps  and  logs,  in  the  spring. 
The  thiity-seeond  family,  Scarahmdw^  contains  in- 
sects, the  hind  legs  of  which  are  placed  so  near  the 
extremity  of  the  body  as  to  give  the  beetle  a  most 
extraordinary  appearance  when  walking;  this  pecu- 
liar formation  is  nevertheless  particularly  serviceable 
in  rolling  the  balls  of  excrementitious  matter  in  which 
they  inclose  their  eggs.    These  bails  are  at  first  irreg- 
53.  ular  and  soft;  but,  by  degrees,  and  during  the  prooess 

of  rolling  along,  become  round  and  harder;  they  are  propelled  by  means 
of  the  hind  legs,  the  insects  occasionally  mounting  to  the  top  when  they 
find  a  difficulty  in  urging  them  along,  probably  to  de- 
stroy their  equilibrium ;  sometimes  in  rolling  the-se  balls 
the  beetles  stand  almost  on  their  heals  with  their  heads 
turned  from  the  ball.  These  maneuvers  have  for  their 
object  the  burying  of  the  balls  in  holes,  which  the  insects 
have  previously  dug  in  the  earth  for  their  reception,  and 
j|  it  is  upon  the  dung,  of  which  the  balls  are  composed  and 
thus  deposited,  that  the  larvsB  feed  when  hatched  out ;  the 
males  as  well  as  the  females  assist  in  rolling  these  balls. 
5<.  "  The  type  of  this  family  is  the  SoarabceuSj  or  sacred  beetle 
of  the  Egyptians,  Ateu<ihu-8  JEgyptiorum  of  Latreille.  The  best  known 
and  most  common  beetle  of  this  family  in  this  country  is  the  Can- 
ton UeviSj  (54)  usually  termed  the  tumble-bug.  These 
insects  may  be  seen  iUmost  any  fine  summer  day  on  the 
public  roads  in  the  country,  employed  in  rolling  balls  of 
manure,  formed  from  the  excrements  of  horses  and  cattle 
in  the  highway.  Another  well-known  insect  in  the 
llw  middle  or  more  southern  State  is  the  Phanaeus  cami- 
!^^  fex  (55)  (Lee.) ;  this  beetle  is  of  the  most  beautiftd  metal- 
lic green,  purple,  and  gold  colors,  but  of  a  very  disgust- 
ing odor  when  uandled.  The  males  of  this  species  are 
55.  furnished  with  a  long,  recurved  horn  on  the  head,  the  use  of 

f  which  is  unknown.    This  insect  feeds  also  on  manure  and  excre- 
ments in  the  larva  state.    The  Aphodiini  (56)  are  small  beetles  of 
^an  oblong  or  oval  form,  of  obscure  ulackanu  brown  colors,  and  may 
be  found  swarming,  during  the  spring  months,  in  or  about  the  dung 
of  herbivorous  animals  or  about  manure.    Aphodius  fimetarius  (56) 
is  a  well-known  beetle  of  this  tribe,  which  Doctor  Leconte  says  "  has  he&a 
^  introduced  from  Europe,  but  now  is  perfectly  naturalized, 
especially  in  the  northern  parts  of  this  country.^    The  tribe 
Oeotrupini  are  beetles  of  a  rounded  form,  living  in  excre- 
ments and  manure.      Our  native   insect,  Oeotrupes  splen- 
\didusj  (57),  is  a  beetle  of  moderately  large  size,  and  is 
(remarkable  for  its  beautiful  green  and  golden  metallic 
colors ;  it  is  found  also  in  manure  and  excrements.' 
The   tribe  Trogini  (58)   consists  of  oblong,  convex^ 
insects,  frequently  witii  very  rough  or  rugose  wing- 
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cases ;  they  live  in  dried  decomposing  animal  matter,  and  when  dis- 
tnrbed  have  the  faculty  of  counterfeiting  death ;  they  are  able  also  to 
produce  a  creaking  noise  by  alternately  rubbing  the  front  part , 
of  the  mesothorax  against  the  prothoracio  cavity,  or  more  pro- 
bably the  extremity  of  flie  body  against  the  elytra  or  wing- 
cases.  Trox  terrestris.  (58)  (Say*  2,  p.  295)  is  an  example  of  this'^ 
tribe.  The  insect  is  or  a  blackisn  color.  The  sub-family  Melolon- 
thidw  feed  exclusively  on  vegetable  matter.  Hoplia  debiliSy 
(59)  (Lee.  Jour.  Acad.  2d,  p.  285),  a  small  dark-colored  beetle,  was 
round  very  abundant  on  the  foliage^  and  esiiecially  on  the  flowers  of  the 
pear  in  Maryland,  in  the  spring.  Westwood  states  that  the 
European  Hoplia^  when  disturbed,  counterfeit  death  by  extend- 
ing their  legs  in  a  stiffened  manner,  and  in  different  directions. 
DkkeUmgcha  {hexagona)  el(mgatala  (60)  (Lee.),  or  elongated^ 
fork  claw,  (Pitch,  3d  Rep.,  1856,  p.  474),  is  a  small,  hairy  beetle 
of  a  somewhat  elongate  square  form,  and  of  a  brown  metallic  *"  w. 
color ;  and  is  said  to  feed  upon  the  foliage  of  the  hazel.  Two  other 
species,  D.  wbvittata  (Fitch,  Sd  Rep.,  1856,  p.  475)  and  D.  linearis 
(Fitoh,  3d  Rep.,  1856,  p.  475),  or  "linear  fork-claw.'*  are  said  also 
to  destroy  the  foliage  of  the  hazel;  while  D.  aWicolliSy  (61)  or 
white  necked  pine  beetle,  (Fitch,  4th  Rep^  1857,  p..  747),  is  said  to 
feed  upon  tiie  foliage  of  the  white  pine.  (JomptarfUna  Omaloplia)  i 
vemertina  (62)  ^Harris,  p.  33)  feeds  on  the  foliage  of  the  sweet  briar 
and  rose.  Senoa  {OmalapUa)  serioea.  (63)  (Harris,  p.  33 j  Say,  2,  — 
p.  144),  a  small  chestnu^brown  beetle,  feeas  also  during  the  evening  in 
summer  on  the  foliage  of  the  sweet  briar  and  rose;  while  Serica  iricolor 
(64)  (Say,  2,  p.  145)  destroys  the  foliage  of  the  pear  and  apple.  Say  states 
that  this  species  abounds  in  hilly  and  mountainous  situations  in  the  month 
of  Hay,  and  may  be  seen  flying  about  among  whortleberry  bushes  in 
such  provision  that,  in  a  very  snort  time,  any  number  desired  may  be 
collected ;  he  also  says  that  whenever  a  female  alights  on  the  ground 
she  is  immediately  surrounded  by  a  number  of  males. 

The  much-dreaded  rose-bug^  Maoroda^tylus  subspinosus  (G5) 
(Harris,  p.  37 :  Fitch,  1st  Rep.,  p.  245,  &c.),  belongs  to  the  ^ 
same  sub-family.  The  female  deposits  her  eggs,  to  the  number 
of  about  thirty,  in  the  ground  in  June  or  July;  the  larvae  feed 
upon  tender  roote,  and  attain  their  Ml  growth  in  autumn ;  ( 
they  then  descend  to  pass  the  winter  in  a  semi-torpid  state* 
below  the  reach  of  frost  The  pui>a  is  formed  in  May,  in  a  cell 
of  an  oval  shape,  under  ground.  The  perfect  beetle  appears  in 
Hay  and  June,  assembl&g  in  great  numbers  on  roses  and  the  flowers  ot 
dder,  ox-eye  daisy,  &c.,  and  feeds  upon  the  foliage  and  flowers  of  fruit 
and  forest  trees.  The  apple,  grape,  cherry,  plum,  peach,  oak,  and 
rose,  vegetables,  maize,  grass,  &c.,  do  not  escape  their  attacks ;  and, 
ind^^,  these  beetles  are  almost  omnivorous.  In  Maryland  they  are 
especially  destructive  to  roses  and  grape-vines.  Their  whole  transforma- 
tion, from  the  egg  to  the  perfect  bastle,  is  completed  within  the  space  of 
one  year. 

Diplotojis  fmelolonthaj  sardida  (66)  (Say,  2,  p.  290),  a  small, 
stoutly  built  beetle  of  an  oblong,  slightly  convex  form,  and  of 
a  color  ft^m  pale  chestnut  to  dark  brown,  is  found  in  consider- 
able numbers  in  spring,  in  Maryland,  on  the  flowers  of  the 
pear.  The  beetles  generally  known  as  May-beetles,  June- 
bugs,  &c,  which  are  so  abundant  in  certain  localities^  and  do 
so  much  injury  to  the  leaves  of  forest  and  of  frmt  trees,  ^  6e. 
belong  to  this  sub-ftunily.    These  beetles  are  of  a  medium  size,  and  gener- 
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ally  of  a  brown  color :  there  are  several  species  diffeiing  but  slightly  from 
one  another  in  size,  torm,  or  color. 

Lachnosternaftisca  (Lee.),  (07)  (Pliyllophigaquercina)  (Har- 
)>  ris,p.  30;  Fitch,  3d  Rep.,  1856,  p.  368)  is  one  of  our  most  com- 
mon species.    The  larvse  are  fat,  fleshy  grabs,  and  feed 
upon  roots  of  grass,  &c.,  under  the  earth,  and  are  fi*e- 
quently  very  destructive  to  meadows  and  pastures.    The 
pupae  are  formed  in  a  smooth  cell  or  cavity  under  ground. 
\  The  insects  are  nocturnal  in  their  habits,  appearing  in  May 
i  and  June,  and  feed  upon  the  foliage  of  the  apple,  elm, 
^  maple,  oak,  cherry,  plum,  and  fruit  and  forest  trees  in 
'general.    The  principal  species  are  Lachnostema  (Phyllo- 
^'  phagaj  mioanSy  (68)  L.  hirticula  (09)  ( Harris,  p.  33),  Holotrichia 

orenulata  (70)  ( Harris,  p.  32),  and  Trichestea  (pilosicoUis)  tristis  (7 1 )  ( Harris, 
p.  33.)  These  beetles  are  all  of  the  same  habits,  and  feed  upon 
the  foliage  of  all  the  fruit  and  the  forest  trees  mentioned  above. 
Leunis  gives  the  history  of  a  somewhat  allied  European  beetle, 
Mololontha  mdgariSj  or  cock-chafifer,  which  may  throw  some 
,  light  on  our  native  species.  He  states  that  the  female,  about 
24  hours  after  pairing,  creeps  into  the  earth  to  deposit  her  eggs, 
from  which,  after  a  period  of  four  to  six  weeks,  the  young  larvae 
71.  hatch,  and  feed  upon  roots  under  ground.  These  larvsB  in  four 
years  attain  their  ftdl  size,  so  that  every  four  years  (consequently  every 
fifth  summer)  they  appear  in  the  greatest  numbers.  Batzeburg  considers 
it  four  years,  but  the  Swiss  and  &e  Rhine  people,  on  the  contrary,  think 
it  only  a  three-years'  generation,  considering  the  fourth  year  an  excep- 
tion (Leunis,  p.  457).  E511ar^  however,  states  that  the  female  lays  80 
to  90  eggs  in  a  heap  about  six  inches  under  ground ;  the  larvte  appear 
in  about  14  days,  and  the  complete  transformation  occupies  a  space  of 
five  years ;  or,  if  its  transformation  is  retarded  by  food  or  weather,  some- 
times even  six  years  elapse. 

^     Polyphylla  (MelolonthaJ  variolosa^  (72)  or  the  scarred 
r  melolontha  (Harris,  p.  33),  a  large  chestnut-colored 
beetle  with  lighter  marks  or  scars  on  the  wing  cases, 
is  nocturnal  in  its  habits,  and  feeds  on  the  foliage  of 
elm,  maple,  oak,  apple,  cherry,  plum,  and  other  forest 
trees,  and  fruit  trees  in  general.    An  insect  of  the 
first  group,  AnomdUBy  which  consists  of  beetles  of 
k  small  size,  is  rather  common   in  Maryland.    This 
J  beetle,  Anomala  varians  (73)  (Harris,  p.  34),  appears 
during  the  summer  months,  and  feeds  upon  the  foliage 
of  sumach,  and  both  wild  and  cultivated  grape  vines. 
Thirty  specimens  of  this  species  were  taken  from  the 
78-  stomach  of  a  king  bird,  or  tyrant  fly-catcher  f  Tyrannus 

CaroUnensisJ)  which  had  been  shot  by  a  Mar^'land  farmer  under  the  mis- 
taken idea  that  the  bird  was  catching  his  bees.  Another  species,  Spilota 
(Anom€Ua)  Iticicola  (74)  (Fitch,  1857,  p.  403),  a  small  chesnut-brown 
beetle,  also  feeds  upon  the  foliage  of  the  grape,  while  a  variety  of 
the  same  insect,  A.pinioola(75)  (Pitch,1857,  p.747),  is  said  to  destroy 
»the  foliage  of  the  southern  pine.  Group  2,  EuteUzy  contains 
the  spotted  pelidnota,  Pdidnota  punctata  (76)  (Harris,  p.  25; 
'^  Fitch,  1856,  p.  403).  This  insect  is  a  large,  livid,  chesnut- 
yellow  beetle,  with  three  black  spots  on  each  wing  cover,  and  two 
upon  the  thorax;  it  is  diurnal  in  habits,  ajid  feeds  upon  the  foliage  of 
both  wild  and  cultivated  grapes;  it  is  also  accused  by  some  grape- 
growers  of  cutting  off  the  bunches,  thus  injuring  the  smaller  side 
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bnnches,  and  causing  the  clusters  to  ripen  unequally.    The  larva  is 
found  in  rotten  wood. 

Cotalpa  (Areoda)  tent^era, (77) tbe  "woolly  areoda,"  -^^ 
goldsmith's  beetle,  is  a  large  insectof  a  beautiful  gol 
or  metallic  luster,  which,  during  the  day-time,  hides  uc 
the  foliage  of  trees,  and  falls  to  the  ground  wheudisturl 
At  twilight,  however,  it  tfeeds  upon  the  foliage  of  the  c 
hickory,  |K)plar,  oak,  willow,  aud  other  forest  tr 
The  larva  probably  lives  in  the  earth,  and  feeds  u 
roots  of  plants.  The  second  tribe,  Dynastiniy  numl 
among  its  foreign  members  many  very  large  beetles ;  s< 
of  the  genera  are  remarkable  for  the  size  and  form  of 
boms  on  the  thorax  and  head  of  the  males.  The  hu 
gener^y  are  found  in  rich  vegetable  mold,  or  decaying  "• 

wood.    Our  native  species  XyUnyctessatyrus  (Lee.),  (78)  alarge  beetle  of  a 
black  color,  was  taken  at  tie  root  of  an  ash  tree,  — '^ 

also  of  a   sweet  ( 

Stratcgui    antasu8 

^Lec)  burrows  in  ss 

fields  (New  Jersey), 

scending  to  a  dept 

fit)m  one  inch  to  a  1 

the  females  always  g 

deeper  than  the  mi 

By  searching  for  t 

early   in   the  mom 

they   can    be  captured  ™- 

^  with  greater  ease,  as  the  earth  around  the 

holes  is  fresh  (Oresson).     The  beetle  is 

of  a  brown  color.    The  sub-tribe,    Dynas- 

tidwj   contains    one    of   our  largest  and 

finest  beetles,  Dynastea  tityrus{SO)  (Say,  1,  p. 

9jFitch,186tf.p. 
■»•  3G7)^  the  males 

of  which  are  distinguished  by  singular  pro- 
tuberances or  horns  rising  from  the  head  and 
thorax ;  tliey  are  of  a  dirty,  greenish  cream 
color,  having  the  wing  cases  mottled  or 
spotted  with  irregular  black  Motches.  Two 
perfect  males  were  taken  in  Washington  in 
a  yard  containing  an  old,  decaying  cherry 
tree.  They  were  also  found  by  Say  in  an  old 
cherry  tree  accidentally  blown  down  near 
Philadelphia.  Mr.  Peale  states  he  has  also 
found  them  in  old  willows,  and  Mr.  Ridings 
took  many  of  them  fitt)m  the  limbs  of  an  ash 
in  Virginia.  The  larva,  doubtless,  feeds 
apon  decaying  wood.  Tribe  3,  Vetoniiniy 
consists  principally  of  insects  of  an  oblong, 
oval,  or  depressed  form,  with  the  wing  cases 
not  reaching  to  the  extremity  of  the  abdo- 
men. In  regard  to  this  tribe,  Mr.  Walsh 
remarks  that  in  coleoptera  (beetles),  the  ely-  ! 
tati  or  wing  cases  are  not.  as  far  as  is  known,  I 
nsed^at  all  in  flighty  ana  some  of  them,  e.  g.j  ^  so. 

CeUniia  and  its  allies,  do  not  even  lift  them  off  their  backs  when  they 
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fly.  (Walsh,  Proceed.  Ent.  Soc.  Phil.,  vol.  C,  p.  121).  Westwood  states 
that  the  beetles  frequent  flowers,  on  the  juice  of  which  they  subsist,  the 
structure  of  their  maxillary  lobes  enabling  them  to  lap  up  the  sweets. 
Other  species  are  found  on  trunks  of  trees,  particulaily  such  as  are 
wounded,  and  from  which  the  sap  flows.  A  European  species,  Cetonia 
kirtay  (81 )  is  accused  of  doing  much  damage  to  the  flowers  of  the  apricot,  by 
eating  off  the  nectary.  One  of  our  most  common  species  in  Maryland  is 
Allorhina  fCotivisJ  nitida  (82)  (Lee.)  This  insect  is  a  large 
beetle,  of  a  velvety  green  color,  with  a  light  cream -colored 
border  or  edge.  Great  numbers  of  it  were  taken  in  Wash- 
ington from  the  trunk  of  a  maple  which  had  been  wounded 
accidentally,  and  from  which  the  sweet  juices  were  flow- 
ing ;  the  beetles  clustering  around  the  cht  like  bees,  and 
^all  busily  engaged  in  lapping  up  the  sap.  They  also  are 
said  to  injure  the  ripe  fruit  of  the  beech,  by  eating  holes 
in  the  nuts,  and  in  some  of  the  southern  States  are  so 
very  destructive  to  ripe  figs  as  to  have  acquired  the  local 
«.  name  of  fig-eaters.  Euryamia  (Euphoria  J  melancJiolica  (83) 

IS  a  much  smaller  beetle,  which  fe^ds  upon  the  sap  from  diseased  or 
injured  cotton  bolls;  it  is  also  found  in  the  flowers.    Eurpomia  (Erir- 
Wpw^/nda,(84)(Say,  2,  p.  141;  and  IlaiTis,  p.  40)  is  a  very  com- 
mon beetle  of  a  brown  color,  checkered  or  mottled  with  a 
darker  tint ;  this  insect  also  feeds  upon  the  sap  of  trees,  &c. 
The  first  brood  appears  in  April  and  May ;  and,  as  they 
L  fly  slowly  and  witii  a  loud  humming  noise  near  the  groimd, 
may  at  the  first  glance  be  readily  mistaken  for  large  hum- 
I  ble  bees.    A  second  brood  appears  in  the  autumn,  and  pro- 
*  bably  passes  the  winter  in  a  torpid  state.    The  larvae  pro- 
bably feed  upon  the  roots  of  herbaceous  plants.    The 
insects  themselves  frequent  the  flowers  of  the  golden-rod.  {Solida{jo\  and 
feed  upon  the  sap  of  cotton  bolls,  maize,  locust,  &c.;  ana  in  the  autumn 
sometimes  do  considerable  damage  to  the  ripe  peaches,  pumpkins,  and 
figs.    Otmodmaa  acabray  (85)  or  rough  Osmodermoj 
(Harris,  p.  43;  Fitch,  1856,  p.  329),  is  a  large,  some- 
what flattened,  black  beetle,  the  larvie  of  which 
feed  upon  wood  in  old  and  decaying  trees ;  the  pupa 
is  formed  in  a  cell  made  of  the  fragments  of  wood 
cemented  together ;  and  the  perfect  beetle  appears 
in  summer,  and  is  found  on  the  foliage  of  apple,  oak, 
.and   other   fruits,  and   also  forest   trees.    These 
insects  when  handled  emit  an  odor  like  that  of 
Bussia  leather,  hence  their  name  Osmodermay  from 
the  Greek  words  signifying  scent  or  odor,  and  leather. 
Oamoderma  eremicolay  (86)  or  smooth  Osmodermay 
^  (Harris,  p.  41 ;  Fitch,  1856,  p.  329),  is  very  similar 

to  the  foregoing  in  form  and  color,  but  may  readily  be  recognised  by  its 
smoother  appearance.  The  beetle  feeds  upon  the  sap  of  trees,  apple, 
cherry,  &c. 

TrichiusfTrigonopeltastesJ  delta {S7)  (Fob.)  isamuch  smaller 
beetle,  having  a  very  distinct  triangular  mark  of  yellow  on 
its  black  thorax,  like  the  Greek  letter  delta;  the  wing-cases 
-are  brown,  marked  with  black  spots.  This  insect  was  found 
in  August  and  September,  feeding  on  the  sweet  liquid 
at  the  base  of  the  flowers,  or  on  the  extravaaated  sap^ 
from  injured  bolls  of  cotton.  Val0is  (wtioollU)  squami-^^  ^ 
^'       gery  (88)  (Lee ;  Fitch,  1857,  p.  695),  a  small  beetle  of  a    && 
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blackisb  color,  was  found  in  great  numbers  in  the  month  of  January, 
in  Maryland,  under  the  bark  and  in  the  rotten  wood  of  an  old  pine 
stump ;  the  larvjo  are  fleshy  grubs  resembling  somewhat  those  of  the 
May-beetle. 

The  thirty-third  family,  BuprestidcBy  contains  several  species,  many  of 
them  decorated  with  the  most  brilliant  metallic  tints,  and  sometimes 
present  the  beautiful  contrast  of  yellow  spots  on  a  highly  polished  blue 
and  green  ground ;  these  beetles  are  in  general  of  elongate  form.    The 
larr©  usuaUy  are  fleshy  grubs,  having  the  head  and  iirst  segments  of  the 
body  very  much  enlarged  or  flatten^  out:  they  perforate  the  stems  of 
living  plants  and  trees.    The  i)erfect  beetles  creep  but  slowly,  but  are 
very  active  when  on  the  wing.    They  are  found  partly  in  flowers  or  on 
trees  and  logs,  where  they  appear  to  be  sunning  themselves  during  the 
hotter  seasons  of  the  year;  when  disturbed  they  fold  up  their  legs  and 
antennae,  and  fall  to  the  ground.    The  female  has  a  retractDe,  horny  plate 
at  the  end  of  the  abdomen,  which  she  uses  for  the  purpose  of  depositing  her 
eggs  in  the  chinks  of  the  bark  of  trees,  within  which  the  larvae  reside. 
Ckileophora  (vir§inica)  Virginiensis  (89)  (Harris,  p.  48; 
Fitch,  1857,  p.  699),  is  a  rather  common  species  in  Mary- 
land ;  the  laiVsB  burrow  in  the  wood  of  the  pine.    Eatze- 
borg  states,  of  an  allied  European  species,  that  the  larva- 
state  lasts  two  years ;  Perris,  on  the  contrary,  says  only  ^ 
one.    This  insect  is  one  of  the  largest  species ;  it  is  of  a 
dark  brassy  bronze  color,  with  a  bright  golden  mietallic 
hster;  the  wing-covers  and  thoras  are  beautiftdly  sculp- 
tured or  indented  with  deep  furrows  or  lines.    A  very 
similar  beetle,  Chaleophora  liberta  (90)  (Fitch,  1852,  p.  192,)  »• 

is  also  injurious  to  the  wood  of  pine  trees,  and  may  be  found  on  the  trunk 
of  pines  in  summer  and  autumn.  The  second  group,  BupresteSj  contains 
q)ecies  of  moderate  size,  and  usually  of  elongate  form.  JHcerea  in  gen- 
eral is  of  a  dull  bronze  color,  and  is  remarkable  for  the  tips  of  the  elytra, 
or  wing-covers,  being  more  or  less  prolonged,  forming  a  kind  of  tail, 
Dicerca  divaricata  (91)  (Harris,  p.  49 ;  Fitch,  1856^  p.  330.  &c.), 
is  found  from  June  to  August  on  the  trunks  and  hmbs  of  trees 
of  apple,  b^ech.  cherry,  and  peach,  where  the  larvse  reside,  and 
mine  into  and  aestroy  the  sap-wood  under  the  bark.  Dicerca 
lurida  (92)  (Harris,  p.  49;  Fitch,  1856,  p.  441),  injures  the 
hickory  in  a  similar  manner,  while  the  larva  of  Dicerca  pwnctu- 
lata  (Fitch,  1867,  p.  706)  feeds  principally  on  the  wood  of  the 
pitch-pine.  A  beetle  answering  to  Bupreatis  (AncylochiraJ 
lineatOj  or  orange-Uned  Buprestis  of  Fitch  (4th  Rep.  1857,  p.  105),  was 
found  very  plentiful  in  Washington  early  in  spring.  The  insect  is  of  a 
dark  bronze  color,  with  three  distinct  lines  of  an  orange  color  on  each 
wing-case ;  in  the  perfect,  or  imago  state,  it  feeds  upon  the  tender  shoots. 
Ancyloo^ira  striata^  (95)  (Fitch,  1857,  p.  703),  a  beetle  of  a  most 
beautifiil  golden  metallic  lustre,  with  longitudinally  striped 
wing-covers,  is  found  in  summer  on  the  spruce  and  pine ; 
the  larva  appears  to  prefer  the  dead  wood  of  stumps  and 
logs,  and  the  perfect  insect  probably  feeds  on  the  tender 
leaves  and  buds.  The  insects  in  group  3,  Anthaxiw^  are  gen- 
erally of  small  size,  and  usually  flattened,  rarely  of  linear  form.  **• 
Melanophila  fChrysobothrisJ/ulvoguttata  (90)  (Lee.) and  Harris,  p.  51),  Tror 
ch^teris  (Fitch,  1857,  p.  700),  in  the  larva  state  probably  feeds  on  the 
wood  of  the  white  pine.  Group  4,  ChrysobothriSy  contains  species 
of  rather  broad  and  flattened  form,  having  on  their  wing-cases  im- 
pressed bands  o^  spots,  and  are  sometimes  of  brilliant  metallic  colors. 
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Chrysobothris  femorata^  (97)  or  thick-legged  Buprestis  (Harris,  50 ; 
Pitch,  Ist  Eep.,  p.  25,  &c.),  in  the  larva  state  bores  into  the 
'  solid  wood  of  the  apple,  peach,  and  oak ;  and  the  perfect  beetle 
^  appears  from  May  to  July,  on  the  trunks  and  limbs  of  the  trees, 
07.  in  the  sunshine.  Fitch  states  that  its  original  food  consisted  of  the 
oak.  The  larv®  are  subject  to  be  destroyed  by  the  larvfle  of  some  hymen- 
opterous  fly.  The  larvce  of  Chrysobothris  Harrissii  (98)  (Fitch,  1857, 
p,  703)  bores  into  the  small  limbs  and  saplings  of  the  white  pine.  Chry- 
sobotiiris  ecUcarata  (99)  (Harris,  50),  in  the  lana  state  is  said  to  bore  holes 
in  the  tmnksof  white  oak  and  peach.  Chrysobothris  dentipes  {100)  (Harris, 
p.  49;  Fitch,  1858.  p.  793),  or  *^  tooth-legged  Buprestis,''  in  the  larvce  state 
feed  also  on  wooa,  boring  holes  in  the  trunk  of  the  oak,  or  form  long, 
slender,  winding  passages  or  serpent-Uke  tracks  between  the  bark  ana 
wood  of  felled  timber.  The  p^'ect  beetle  makes  its  appearance  from 
May  to  August.  Tribe  5,  Agrilini^  are  usually  slender  beetles,  but  some- 
times the  body  is  very  broad  and  flat ;  in  both  these  cases,  however,  it 
narrowed  behind.  Agrilus  ruficoUis  (101)  (Say,  2,  p.  595)  is  a  small 
beetle  of  a  narrow  form,  and  in  the  larva  state  is  said  to  teed  on  the 
pith  of  the  raspberry.  Leunis  states  that  the  larv©  of  some  of  the 
101.  European  species  (102)  are  injurious  to  the  beech  and  oak.  The 
larv»  begin  their  galleries  in  the  one  to  two  inch  thick  beeches,  under  the 
bark,  and  feed  from  two  to  three  years ;  the  tree  thus  attacked  withers 
and  dries  up.    A  European  species  is  also  mentioned  by  Westwood  as 

W   burrowing  in  the  wood  of  the  pear.    One  of  our  nktive  species 
Agrilusegenus  (103)  (Lee.)  was  found  in  great  numbers  in  Virginia, 
WjTJK    feeding  upon  the  foliage  of  the  locnsL  (Bobiniapseudacamajy  the 
^i ;  [  ^  leaves  attacked  being  literally  riddled  with  the  holes  made  by 
/i    \  these  beetles.    The  insect  is  very  small  in  size,  narrow  in  form. 
Y      ^^d  of  a  metallic  or  bronzed,  dsurk  greenish  color.    The  second 

I 1    group,  Brackesy  Dr.  Leconte  states  are  almost  identical  with  the 

103.     European  Traclies.  and  have  the  body  rarely  elongated,  but 
usually  broad  and  ovate.   Our  native  species,  Brachys  termin- 
ansy  (104)  (Lee),  is  merely  mentioned,  as  its  food  is  not  known, 
from  the  fact  that  it  is  a  European  species.    Trachys  minuta 
(106)  is  said  by  Westwood  to  be  found  on  the  hazel,  upon  the  ^ 
leaves  of  which  it  is  said  to  feed.    Some  of  our  native  species ' 
ms^  most  probably  be  found  in  similar  situations. 

The  thirty-fourth  family,  ThroscidcBj  contains  only  a  few 
small  species ;  they  are  found  in  flowers,  and  have  been  classed  104. 
with  the  EtumemidcB  by  some  recent  authors,  but  do  not  possess  the 
power  of  leaping  like  most  species  of  the  next  family,  (Lee).  Westwood 
states  that  a  European  species  inhabits  the  wood  of  me  oak. 

The  thirty-fifth  family,  Elatertdw^  is  very  extensive;  a  few  of  the  first 
sub-family,  Eucnemidee^  and  the  majority  of  the  third  sub-femily.  Elate- 
ridce.  possess  the  singular  power  of  springing  into  the  air  when  placed 
on  tlieir  backs.  All  are  vegetable  feeders ;  the  larvce  of  some  live  in 
the  earth,  others  in  rotten  wood,  while  others  prey  on  living  plants. 
The  first  sub-family,  EucneniidWy  is  generally  composed  of  smaU  dender 
'  beetles,  having  their  antenn®  inserted  in  grooves.  Eucnemis 
amcmicomis  (IOC)  (Say,  2,  p.  628)  is  found  on  leaves  or  under 
bark;  the  perfect  insects  possess  a  slight  leaping  power. 
Some  of  this  sub-family  in  Europe  are  found  in  decaying 
oak  trees.  Dr.  Horn  found  Fornax  in  old  oak  stumps  in  a 
^  "  state  of  decay.  Sub-family  3,  ElateridaSj  have  their  antennsd 
106.  widely  separated,  and  when  placed  upon  their  backs  possess 
the  power  of  recovering  their  natural  position  by  leaping  into  the  air. 
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Dr.  Lecont'e  states  that,  after  folding  their  legs  and  antennsB  closely 
together,  they  extend  the  prothorax  so  as  to  bring  the  prostemal  spine* 
on  the  under  part  of  the  body,  to  the  anterior  part  of  the  mesostemal 
cavity,  then  suddenly  relaxing  the  muscles,  so  that  the  spine  suddenly 
descends  violently  into  the  ca\ity,  the  force  given  by  this  sudden  move- 
ment causes  the  base  of  the  elytra  or  wing-covers  to  strike  the  support- 
ing surface,  and  by  their  elasticity  the  whole  body  is  propelled  upwards. 
This  movement,  however,  can  be  better  observed  than  described,  by  any 
person  procuring  a  large  living  Elater  and  placing  it  on  its  back  on  any 
flat  surface.    From  this  habit  of  suddenly  springing  into  the  air,  these 
insects  are  known  in  Europe  by  the  common  name  of  "  skip-jacks, "  or 
"spring  beetles,"  and  in  America  as  *' snapping  beetles,''  and  erroneously 
"snapping  bugs."    Alaus  occulatuSj  (107)  or  big-eyed 
snapping  beetle  (Harris,  p.  64;  Fitch,  1856,  p.  329,  and 
1858,  p.  794),  is  so  named  from  two  large  eye-like  spots 
on  the  thorax.    This  insect  is  very  common  in  Mary- 
land.   The  larvae  feed  on  old  and  decaying  wood  of  ^ 
oak  and  apple,  and  in  Maryland  have  been  taken  in  old  j 
pine  stumps.   Alaus  myopa,  ( 108)  or  purblind  snapping t 
beetles  (Fitch,  1856,  p.  330),  has  the  eye-like  spots  on  j 
tiie  thorax  much  smaller  and  indistinct,  and  is  found 
also  in  oaik,  apple,  and  pine  wood.  Mr.  Evett,  in  the  Pro- 
ceedings of  the  Entomological  Society  of  Philadelphia, 
vol.  1,  p.  227,  states  that  he  took  this  species  in  the 
larva  state  and  reared  the  perfect  beetle.    In  the 
month  of  March  he  collected  several  larv»  of  this 
species  near  Philadelphia,  in  an  old  pine  stump ;  the 
pux>a  was  formed  about  the  25th  of  July,  and  the  per-  d 
feet  insect  came  out  7th  of  August,  thus  remaining  in  io7. 

the  pupa  state  only  about  thirteen  or  fourteen  days.    The  well-known  fire- 
fly of  the  West  Indies  belongs  to  this  family ;  it  is  an  Elater  Pyrophorus  ruxy- 
i^i%LcuM  (109.)    Westwood  states  that  this  species  is  upwards  of  an  inch  in 
length,  of  an  obscure  brown  color,  with  an  oval  spot  of  a  dull  yellow  near 
each  posterior  angle  of  the  thorax ;  these  spots  emit  so  strong  a  light  dur- 
ing the  night  that  it  is  easy  to  read  the  smallest  writing  by  placing  several 
of  the  insects  under  a  glass,  or  by  moving  a  single  beetle  along  the  lines. 
They  are  termed,  by  the  natives,  Gucuyos  or  Cucujos,  and  are  said  to  be 
attracted  by  lights.    According  to  Spex,  their  light  proceeds  from  a 
phosphorescent  substance  contained  in  a  small  bag  in  the  thorax,  filled 
with  an  unctuous  substance  like  phosphorus,  over  whioh  the  tracheae  are 
spread*    According  to  Humboldt  and  Boni>land,  they  feed  upon  the  roots 
of  the  sugar  cane  and  destroy  the  plants.    Mr.  Guilding,  however,  thinks 
tiiat  the  damage  done  to  the  plants  is  in  a  great  measure  owing  to  other 
insects.    This  beetle  must  not  be  confounded  with  the  fire-fly  of  Madam 
Meriam,  which  inhabits  Surinam  and  other  parts  of  South  ^ 
America,  as  the  latter  belongs  to  an  entirely  different 
order.    Our  common  fire-flies,  vulgarly  t^med  lightning- 
bugs,  belong  also  to  another  family  of  b^tles,  which 
will  be  spoken  of  hereafter  under  the  Lampyridw.    The 
larva  of  Elater  obscurus  (110)  is  one  of  the  much-dreaded 
wire-worms  of  Europe.   Westwood  states  that  it  is  five 
years  in  attaining  its  perfect  state,  and  attacks  almost  all 
vegetables  and  roots.    It  is  readily  taken  by  laying  as  a 
bait  slices  of  lettuce  or  potato  wherever  the  wire- worms 
aree^)ecially  troublesome |  they  burrow  into  these  daring  hl 

the  night,  and  in  the  mornmg  may  be  collected  and  destroyed.    The  pupa 
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of  Orfhostethus  infuscatus  (111)  (Lee.),  a  native  species,  of  large  size,  and 
chestnut-brown  color,  was  taken  from  a  decaying  chestnut  log  by  Dr. 
Horn,  so  that  we  may  Infer  that  the  larvre  fed  upon  wood.  The  group 
Agriotes  are  insects  of  moderate  or  small  size.  Agriotes  maiwhus  (112) 
(Lee.),  A.  ob€8U8  (Harris,  p.  50),  truncatm  (Melsheimer  and  Fitch, 
1866,  p.  527,)  resembles  the  wire- worm  of  Europe,  and  the  larv» 
^  '  feed  upon  grass  and  herbaceous  roots.  Leunis  states  that  another 
utt.^  European  si^ecies,  Agriotes  segetiSj  (113)  is  very  plentiful  in  fields 
and  meadows,  especially  in  spring,  where,  under  the  name  of  wire- worm, 
it  does  much  damage  to  fields  of  grain  by  gnawing  the  roots  of  the  plants, 
causing  them  to  turn  yellow,  and  the  stem  to  die.  The  wire-worms  of 
this  species  also  feed  upon  and  destroy  the  roots  of  almost  all  garden 
vegetables. 

The  larva  of  our  native  Melanotus  (GratonycUus)  communis^ 
(114)  (Harris,  p.  55),  was  found  in  Maryland,  in  rotten  wood; 
but  Dr.  Fitch  states  that  it  feeds  upom  the  roots  of  almost  any 
vegetable,  grain,  or  flower.    The  perfect  insect  was  also  taken 
in  Maryland  in  winter^  hybemating  under  the  bark  of  trees. 
The  thirty-sixth  family,  Cebrumidas.   The  diflference  between 
n^       this  family  and  the  ElateridaSj  above  mentioned,  consists  in 
the  greater  number  (six)  of  ventral  joints,  &c.    The  insects  are  found  fly- 
ing about  at  night,  and  the  females  at  the  entrance  of  holes 
which  they  construct  in  the  ground.    Cebrio  bioolar  (115) 
'  (Lee.)  inhabits  the  southern  States,  and  is  of  a  brown  color. 
Westwood  states  that  the  European  Cebrio  gigaa  is  found  in 
abundance  after  showers  of  rain. 

The  insects  of  the  thirty-seventh  fomOy,    BMpieeridcB^ 
are  found  on  plants ;  they  fly  and  walk  slowly.    The  Enro- 
lls,      pcan  species,  Rhipicera  marginata^  appear,  during  and  toward 
the  end  of  the  rainy  season,  and  is  found  upon  low  plants,  gnawing  the 
under-stems,  but  never  upon  flowers.    M.  Laporte  considers  that  it 
ondergoes  its  transformation  in  decaying  trees.    The  larvsB  of  one  of 
f  our  native  species,  Zenoaf&ntuuUusJpicea  fl  16)  (Say,  2,  p.  631), 
is  found  under  the  bark  of  trees,  and  iSandalus 
niger  ( 1 1 7 )  ( Enoch )  is  one  of  the  species  best  known 
to  collectors.    Dr.  Leconte  states,  in  his  classifica- 
tion, that   Sandalusy  especially,  affects  various 
cedars. 
116.  The  thirty-eighth  family,  SohizopodidcBj  contains 

but  a  single  8x>ecies,  found  in  Arizona,  and  will  therefore  be 
passed  over. 

The  thirty-ninth  family,  Daseyllid4B,  consists  of  insects  liv-  ii7. 
,  ing  on  plants  usually  near  water.  Our  native  species,  Odontonyx 
(DeatytesJ  trivittiSj  (118)  Is  merely  mentioned,  as  the  larvae  of  a 
European  species  oiDamjtes  (119)  are  spoken  of  by  Leunis  as  eating 
out  the  bottom  under  the  berries  of  the  raspberry.  The  larvae, 
118.  pupa,  and  perfect  insect  of  Ptilodactyla  etaterina^ 
(120)  a  small  brown  insect,  with  long  beautiftiUy  pecti- 
nated antennae,  were  taken  by  Dr.  Horn  from  a  log,  prob- 
•'ably  of  oak,  and  the  pupa  were  concealed  by  a 
thin  layer  of  wood  on  the  side  adjacent  to  the 
earth.  Mr.  Walsh,  of  Illinois,  found  the  lar- 
.  vae  of  Prionocyphon  (Cyphon)  discaideus  (121)  k-H 

(Say,  2,  p.  272)  of  various  sizes,  about  the  end  ^' 

of  May,  in  the  hollow  of  an  oak  stump  containing  a  galbn  oi 
^**-      two  of  water ;  seme  were  in  the  decayed  wood,  which  formed 
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tto  lining  of  the  hollow,  but  most  of  them  were  attached  to  loose 
pieces  of  wood  and  bark  which  lay  at  the  bottom*  The  insect  is  of  a 
pale  brownish  yellow  color,  with  a  large  black  mark  in  the  center  of 
each  wing-cover.  The  Euroi)ean  species,  Cyphon  pallidiiSj  was  fonnd  in 
mid-winter,  secreted  in  the  stems  of  reeds.  Leunis  states  that  the 
larvae  of  Cgphan  have  long  four-jointed  antennse,  and  that  the  perfect 
insects  live  in  flowers. 

The  fortieth  fiamily,  Lampyridw.  consists  of  insects  of  a  moderate  or 
sm£dl  size,  of  elongate  form,  and  of  soft  consistence.    Many  of  the  species 
of  the  second  tribe  of  the  first  sub-family  possess  the  remarkable  power 
of  emitting  light,  and  are  here  known  as  flre-flies,  or,  more  vulgarly, 
Ughtning-bugs,  Our  native  Lycua  crumtuM  (122)  (Lee.)  is  of  a  red-^ 
dwh  orange  color,  with  the  ends  of  the  wing-covers  tipped  with 
black-    These  insects  in  Europe  flrequent  flowers,  particularly 
those  of  the  UmbeUiferaD.  and  also  inhabit  decayed  trunks  of  trees.  ^ 
IHetyaptera,peff€Lceta  (123)  (Lee.)  is  an  insect  of  much  the  same  ^ 
fonn  as  the  preceding,  but  is  of  a  black  color,  having  the  thorax      ^^ 
margined  with  red.    The  larva  of  the  European  species,  Dictyoptera  sa/t^ 
guinem^  {124)  was  taken  under  the  bark  of  oak.    EUichnia  (Pho-  < 
i¥Mi8)  oorrtuotigj  (125)  a  very  common  species  of  fire-fly  in  Mary- 
land, of  a  black  color,  having  the  thorax  margined  with  red,  ^ 
was  found  abundant  hyberuating  under  the  loose  bark  of  trees 
ID  winter.     The  larva  of  some  sx)ecies  is  mentioned  in  the 
"Practical  Entomologist,''  vol.  2,  p.  60,  as  being  predaceous,      las. 
and  feeding  on  various  species  of  borers.    In  the  same  work,  vol.  1,  p. 
19.  it  is  stated  that  the  larva  of  EUipolampia  fPhotimvM)  pyratis^ 
(126)  an  insect  having  a  red  thorax  with  a  black  mark  in  the- 
center,  and  black  wing  covers,  margined  with  a  yellowish  color, 
fives  in  the  earth,  and  probably  feeds  upon  earth  worms.    The ' 
papa  is  said  to  be  slightly  luminous,  and  is  formed  in  an  oval 
eavity  in  the  ground.   Westwood  states  that  the  body  of  a  Euro-    '  iw 
pean  Lampyris^  (127)  the  female  of  which  is  commonly  known  as  the  glow- 
worm, and  is  not  furnished  witb  wings,  is  long,  flat,  and  soft,  the  head  small 
and  concealed  by  the  thorax;  the  Tegs  and  antennaB  are  short ;  the  per- 
fect female  presents  much  the  appearance  of  a  larva,  firom  which,  how* 
ever,  it  is  readily  distinguished  bv  the  greater  number  of  antennal  and 
tarsal  joints.    Ilie  light  is  emitted  by  tMs  Insect  from  the  under  side  of 
the  abdomen,  several  of  the  terminal  segments  of  which  are  of  a  pale  color, 
indicating  the  extent  of  the  luminous  property.    The  males  as  well  as 
the  pup«B,  and  even  the  eggs,  are  slightly  luminous.    The  glow-worm 
poseesses  the  singular  property  of  causing  its  light  to  cease  at  will.    Of 
the  family  LampyridcBj  Westwood  also  states  that  the  female  deposits 
her  eggs,"  which  are  of  large  size  and  yellowish  color,  in  the  earth  or 
upon  moss  and  plants,  to  which  they  are  attached  by  a  viscid  substance. 
It  feeds,  as  does  the  perfect  insect,  upon  small  molluscous  animals, 
especially  those  of  the  Zonitis  (Zone  snail,)  and  not  ux>on  leaves  or  grass. 
Hie  larva  is  stated  by  De  Geer  to  attain  its  full  size  in  i 
April,  when  it  prepares  to  assume  the  perfect  state,  from ' 
the   commencement  of  which  period  until  it  becomes    a 
perfect  insect  fifteen  days  only  are  consumed,  eight  of 
which  are  passed  in  the  pupa  state.    Phengodes  plunwsa 
(128)  (Say,  2,  p.634)  is  a  very  singular  looking  insect,  of  a 
brownish  color,  and  having  the  wing-cases  exceeoingly 
short  and  imperfect,  these  organs  being  only  about  one- 
Aird  of  the  length  of  the  abdomen.  The  antennsB  are  ex-         las* 
eeedingly  beautiftd  and  graceful,  and  present  a  very  feathery  appear- 
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ance,  owing  to  the  third  and  the  following  joints  all  emitting 
very  long  and  flexible  branches  from  near  the  base.  The  specimen 
flgured  was  taken  in  Maryland  at  night,  having  been  attracted  by  a 
light  in  the  room.  Sub-family  2,  Telq>horidcej  consists  of  insects 
of  a  soft  consistence,  and  of  a  long  narrow  form.  Chauliognaihus 
Pennsylvanicm^  (129)  (Lee.)  is  very  common  in  the  flow- 
'  ers  of  the  cotton,  where  it  probably  feeds  upon  the  pollen 
or  nectar,  and  is  stated  not  to  be  predaceous.  When  feeding, 
it  protrudes  its  maxillary  setsa  (twice  the  length  of  the  max- 
illie)  in  the  same  manner  as  the  tongue  of  Lepidoptera.  The 
insect  is  of  a  yellowish  color,  with  a  black  patch  on  the 
thorax;  the  wing-cases  having  a  larger  or  smaller  black 
129.  mark  at  their  extremity.  These  beetles  appear  later  in  the 
season  than  the  Chauliogriatkus  mar^natus^  (Hentz),  which  resembles  it 
very  much,  and  is  likewise  found  m  cotton  flowers.  Hentz  says  this 
insect  is  also  not  predaceous,  and  when  about  to  die  genei;ally  clasps 
the  petals  of  a  flower  with  its  mandibles,  in  which  position  it  may  often 
be  found  dead  and  dry.  This  beetle  appears  earlier  in  the  season  than 
its  relative  above  mentioned.  Telq^horus  bilineatus  ( 130)  (Say,  2,p. 
118)  is  said  to  be  predaceous,  and  to  feed  upon  other  insects;  one 
^  of  them  was  taken  in  Maryland  in  the  very  act  of  feeding  on  the 
body  of  a  still  living  chrysalis  of  a  butterfly  which  had  only  just 
changed  from  the  caterpillar,  and  the  skin  of  which  was  yet  soft, 
and  not  hardened  by  exposure  to  the  air.  Westwood  states  that  the  Euro- 
peon  species  are  found  upon  flowers  in  spring,  but  are  very  voracious  or 
predaceous,  feeding  upon  other  insects,  and  even  devouring  such  of  their- 
own  species  as  they  can  overcome,  the  females  not  even  sparing  theii 
own  mates.  The  larvsB  reside  in  moist  earth,  and  are  also  carnivorous, 
feeding  upon  their  own  species  as  well  as  on  earth-worms.  They  pass 
the  winter  in  the  larva  state,  and  change  to  pupae  in  April  or  May,  tiie 
perfect  insect  appearing  in  two  or  three  weeks.  Westwood  also'  says  that 
the  snow  in  Sweden  and  the  mountainous  regions  of  France  has  been 
observed  to  be  covered,  to  a  considerable  extent,  with  an  immense  num- 
ber of  Telep}iorid4B^  together  wiAi  a  multitude  of  other  insects,  which 
were  supposed  to  have  fallen  with  the  snow,  or  to  have  been  deposited 
in  such  situations  by  gusts  of  wind,  after  violent  tempests  have  defo- 
liated the  firs  and  pine  trees.  Mr.  B.  Blanchard,  however,  suggests  that 
the  insects  had  previously  resided  in  the  ground  covered  at  the  time  by 
the  snow,  through  which  they  had  crept  for  the  purpose  of  obtaining  a 
fipesh  supply  of  air. 

The  forty-flrst  family,  McUachidcey  contaius  insects  having  the  body 
soft,  oblong  or  ovate,  and  but  slightly  convex.  They  are  generally  of 
small  size  and  very  active,  beine  found  upon  flowers  for  the  sake  of  the 
insects  there,  upou  which  they  feed,  the  females  not  even  sparing  thdr 
mates  when  conflued  together.  Some  of  the  European  Matachiu9  have 
the  anterior  angles  of  the  thorax  and  the  base  of  the  abdomen  furnished 
with  several  red,  bladder  like  appendages,  which  the  insect  is  able  to 
contract  or  dilate  at  will.  &Ii*.  Curtis  thinks  these -append- 
ages may  enable  the  insect  to  increase  or  decrease  its  gravity 
during  flight.  Kirby  and  Spence  regard  them  as  being 
,  employed  for  the  purpose  of  alarming  their  enemies,  but 
Westwood  considers  them  as  a  portion  of  an  apparatus  for 
emitting  an  offensive  effluvia  to  be  used  ibr  a  similar  purpose. 
,  ,  '  CoUops  quadrimaeulatua  (131)  (Lee.)  is  a  oonunon  species  in 
UL  Maryland,  found  on  flowers*  The  insect  is  of  a  small  size,  and 
of  a  bright  red  color,  with  four  black  marks  on  its  wing  covers.    The 
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forty^Becond  family,  Cleridcey  contains  insects  seldom  exceeding  one 
iDch  in  Ifingth'f  they  are  generally  handsomely  variegated  in  their 
colors;  some  of  them  frequent  flowers;  others  are  found  upon  or  under 
the  bark  of  old  trees,  stumps,  dry  wood,  &c.,  where  they  have  passed  the 
larv©  state,  during  which  time  as  larvae  they  are  predaceoua,  and  feed 
npon  the  larvse  of  wood-eating  insects.  The  first  group,  Tiliij 
are  generally  of  very  long  and  slender  form.  Our  native  ^>e- 
cies,  Cymatodera  (Tillus)  undulata  (133)  (Say,  2,  pp.  282,638,)  is 
of  a  black  color,  with  the  thorax  margined  with  red,  &c.;  it  is  _ 
said  to  have  the  habits  of  a  notoxusj  and  was  found  hyber-  ^  133.^ 
Dating  in  late  winter  under  bark.  The  larva  of  the  European  species, 
Tillus  ambulans  (134)  is  found  in  oak.  The  sub-group  2,  Cleric  (135,)  con- 
tains insects  generally  with  more  or  less  bright  red  colors,  barred  with 
black  or  yellow.  They  frequent  flowers,  the  honey  of  whioh  they  extract 
by  means  of  their  beautiftiUy  ciliated  maxillae.  Westwood  states  that 
in  the  tervae  state  they  are  of  a  red  color,  and  are  very  destructive 
to  bees  and  wasps,  in  the  nests  of  which  the  females  deposit  their 
ej:^  during  the  absence  of  those  insects,  and  upon  the  grubs  ot 
which  the  larvae  feed ;  when  first  hatched,  the  larva  devours  the  grub 
of  the  bee  in  the  cell  in  which  it  was  bom,  and  tlieu  proceeds  from 
cell  to  ceU,  prejring  upon  the  inhabitants  of  each,  until  it  arrives  at 
maturity.  It  then  makes  a  smaU  cocoon,  in  which  the  pupa  is  formed, 
and  the  perfect  insect,  when  fully  developed,  escapes  from  the  nest,  the 
hanlness  of  its  covering  sufticieutly  protecting  it  from  the  stings  of  the 
bees.  The  European  specics(136),  ClerusapianuSj  selects  thehive  bee, while 
CloruA  alvearius  (137)  chooses  the  mason  bee  as  food  for  its  young;  while 
Clerus  f  ThanammmJ /ormicarhiSj  (138,)  also  European,  according  to  Leu- 
nis,  is  found  upon  rotten  or  newly  telle<l  timber,  esi>ecially  of  fir,  undw  Idie 
bark  of  which  the  larvae  reside,  devouring  and  destroying  wood-boring 
insects.  In  the  Practical  Entomologist,  vol.  2,  p.  47,  the  larva  of  our  native 
Tkanajfimus  fPseudoelerusJ  nigripea  (139)  (Say,  2,  p.  122)  is  said 
to  prey  upon  the  larva  of  Hylesintis  aculeatusj  a  wood-boring  beetle ; 
and  the  insect  itself  has  been  taken  under  the  bark  of  trees  in 
Muyland  in  winter.  The  beetle  has  the  thorax  and  upper  part  of , 
the  wing-covers  of  a  red  color,  while  the  lower  part  of  the  elytra  139. 
,  is  black,  barred  with  a  creamy  yellow.  Our  native  Pseudoclerus 
ichneumonem(l4iO)  (Fab.)  was  found,  in  almost  incredible  numbers, 
,  in  the  interstices  of  the  bark  of  red  oak,  by  Mr.  Fay,  hj  winter, 
and  also  was  taken  in  Maryland  under  the  bark  of  trees.  The 
^colors  of  this  insect  are  also  red,  black,  and  yellow,  but  difl'er- 
^^-  ently  marked  from  T.  nigripes^  above  mentioned,  and  is  also  some- 
what larger  in  size.  Group  3,  Eydnoceri^  contains  small  insects  having 
somewhat  the  form  of  Ciciiidela^  and  are  found  on  the  leaves  of  trees ;  they 
arc  very  active,  and  take  wing  easily.  Hydnocera  (  ChrwtJ  humer- 
dlis  (141)  (Say,  2,  p.  122)  is  not  uncommon  in  Marjiand ;  it  is  a 
very  small  insect  of  a  black  color,  with  two  red  patches  on  the 
aa^^  upper  and  outer  edge  of  the  wing-covers.  OrtJtoplcura 
JfTK  damicornis  (142)  (Lee),  Erjyplium  Uioracicum  (Say,  2,  p.  120, ' 
yllk  &C.,)  is  a  small  beetle  of  fi  black  color,  with  red  hc^ad  and 
i^    thorax ;  the  antennae  have  three  projecting  processes, 

somewhat  resembling  the  horns  of  a  stag,  hence  its  name.  i^i. 
It  was  found  in  Maryland,  on  logs  cut  for  fire- wood  in  the  spring.  Ot 
the  group  2,  Corynetes.  Dr.  Leconte  says  that  our  species  of  Necrobia 
have  been  introduced  from  Europe;  they  feed  on  animal  materia)  in 
houses,  and  on  carrion  in  the  open  air.  Corynetes  (Necrobia)  rujipts  (143) 
(Fab.)  is  a  very  small  beetle  of  a  metallic  greenish  color  and  brownish 
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legs,  and  was  found  in  cheese  in  Maryland ;  while  Necrobia 
violacotis  (144)  is  taken  on  dried  meat  and  carrion ;  it  also  frequents 
flowers.  Leunis  states  that  this  beetle  is  a  cosmopolite,  and  in 
both  larva  and  perfect  state  it  is  predaceous  and  destroys  other 
*  insects. 

The  forty-third,  fam^y  Lymexylidce^  contains  the  nmch-dreaded 
^  insect  i/(ywea?yio»)iat?ato  (145)  of*  Europe,  which  is  so  destructive 
to  ship  timber  in  Northern  Europe.  The  third  joint  of  the  maxil- 
lary paJpi  of  the  male  of  this  species  emits  numerous  long  and  pilose 
branches,  like  a  piece  of  coraL  The  use  of  these  appendages  is  as  yet 
unknown.  The  larvae  feed  on  wood,  and  are  very  common  in  oak  forests 
in  Northera  Europe,  the  timber  of  which  it  perforates  and  greatly  injures ; 
it  was,  indeed,  so  abundant  in  the  dock-yards  of  France  and  Sweden 
as  to  occasion  much  damage.  In  order  to  guard  against  their  attacks, 
it  has  been  suggested  to  sink  the  timber  under  water  at  the  time  of  the 
appearance  of  the  insect  in  its  perfect  or  beetle  state.  !No  danger,  how- 
/ever,  is  to  be  apprehended  from  our  native  species.  J^ftnexylon 
3^  sericeum^  (146)  or  silky  timber  beetle  (Harris,  p.  5S;  Fitch,  1857,  p. 
-/  792),  whicn  also  feeds  on  wood,  and  makes  long  cylindrical  burrows 
\  in  oak  and  other  forest  trees.  This  insect  is  of  a  brown  color,  with  a 
j\  silky  appearance.  The  larvae  of  Hyloccettis  Amerioanus  v.  ^ 
^  \  (147)  (Harris,  p.  59 ;  Fitch,  1858,  p.  792)  also  feed  ui)on  the  \/: 
oak  and  other  forest  trees.  jST 

Some  of  the  forty-fourth  family,  Cupesidce.  also'  probably     ^HN 
fbed  on  wood,  as  our  native  species,  Cupes  concolar  (Lee.)  (148)  0.     ^\ 
dnerea  (Say,  2,  p.  643),  is  found  under  bark  of  decaying  trees,       ^^ 
and  is  common  about  old  frame  houses.    The  color  of  the  insect  is  yel 
lowish  brown,  variegated  with  blackish. 

The  forty-fifth  family,  P^mw?{3P,  (149)  contains  insects  of  small  size,  of  oval 
or  sub-cylindrical  shape,  generally  short  and  obtuse  at  each  end ;  their 
colors  are  usually  obscure;  when  touched,  they  counterfeit  death:  their 
movements  are  slow,  and  it  is  not  often  that  they  make  use  of  their 
wings.  These  insects  are  found  in  wood  of  old  houses,  furniture,  rotten 
palings,  stumps  of  trees,  &c.,  which  they  and  their  larvae  perforate  with 
round  holes  in  every  direction ;  these  holes  are  tilled  with  a  very  fine 
powder  formed  from  the  gnawed  wood  and  with  their  excrements.  The 
hrvud  of  some  also  destroy  grain,  skins,  and  collections  of  natural 
history.  Dr.  Ijcconte  states  that  these  insects  have  been  transported 
'by  commerce  over  the  whole  globe.  The  larvae  of 
Ftinusfiir  (150)  (Ldnn.), humeialis  (Say, 2, p. 641), are  very 
destructive  to  woolen  cloths,  grains,  collections  of  dried 
plants,  insects,  stuffed  animals,  as  birds,  &c.;  ana  also, 
according  to  Andouin,  in  provisions  of  liour  and  meal. 
This  insect  is  sluggish  during  the  day,  but  at  night 
commits  its  depredations,  and  may  be  attracted  by 
moistened  plant  stems  or  pieces  of  Unen  at  night,  then 
shaken  out  and  killed  in  the  morning.  The  beetle  is 
very  small,  with  long  antennc^,  and  of  a  light  chest- 
nut-brown color,  with  whitish  markings  on  its  wiug- 
covers.  Cwnocara  oculata  (Lee),  (151)  Dorcatoma 
similis  (Say,  2,  p.  642),  was  found  by  Mr.  Jacob 
StAuflfer  in  puff-balls  f fungi).  The  larvaj  of  Sitodrepa 
(Anobium)  panicea  (152)  are  of  a  whitish  color  and 
curved  form ;  when  full  grown  they  construct  for 
themselves  a  cocoon  of  soft  silky  matter,  mixed 
with  the  substances  on  which  they  have  fed ;  before 
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efaanging  into  the  papa  state  it  appears  that  the  larva  has  the  instinct 
to  continue  the  boring  of  its  burrow  until  it  has  nearly  reached  the 
surface,  so  that  only  a  small  barrier  remains,  which  the  beetle  can  pierce 
without  difficulty.  The  perfect  insects  generally  appear  during  the 
hottest  part  of  summer.  Dr.  Horn  states  that  the  pupa  state  only  lasts 
four  or  five  days.  Both  larv»  and  perfect  iusects  feed  upon  stale  bread, 
oatmeal,  ship-biscuit,  specimens  of  natural  history,  ginger,  rhubarb,  red 
or  Cayenne  pepper,  and  even  cantharides  or  the  blister  tties  of  the 
druggists.  In  Maryland  they  have  been  found  in  great  numbers  in 
stored  wheat  The  insects  Anobium  t^sdatwm  and  striatum^  in  Europe, 
have  acquired  the  common  name  of  ^^  death-watehes,"  from  the  noise 
which  they  make  during  the  pairing  seasoli  by  striking  their  jaws  cm 
the  object  upon  which  they  are  stationed,  by  way  of  signal  to  their 
mates,  which  is  answered  in  the  same  mauner  by  the  other  sex.  The 
noise  thus  produced  somewhat  resembles  the  ticking  of  a  watch,'and  is 
regarded  by  the  common  people  as  a  superstitious  omen.  Our 
native  insect  PtUinus  ruficomis  (163)  (Say,  2,  p.  119)  is  merely , 
mentioned  here;  as  a  European  species.  Ptilinns pectenieomiSy 
according  to  Lennis,  is  called  by  the  Crermans  ^^  book-worm,^ 
from  the  destruction  it  effects  in  books.  The  larv®  also  bur- 
row into  wood,  piercing  it  in  every  direction  with  cylindrical 
barrows;  it  attacks  oak,  beech^  maple,  and  hazel.  The 
antennee  of  our  native  P.  rufioamu  appear  beautifully  pectin-  "•• 
ated  at  the  ends  when  examined  with  a  magnifying  glass ;  the  insect 
is  of  a  dark  brown  color,  with  rufous  legs  and  antennae.  Sub-family  3, 
Bottrichida^  consists  of  insects  elongate  in  form,  with  their  heads 
usually  deflexed'  and  protected  by  the  thorax,  which  forms  a  kind  of 
hood.  In  the  tribe  PsoinL  however,  the  head  is  prominent,  and  not 
covered.  The  first  tribe^  EndeccUaminij  have  the  thorax  with 
a  distinct  lateral  margin;  our  native  species  Endecatomus 
r%go9U$  (154)  (Lee)  is  found  in  fungi,  and  has  been  also  taken 
under  the  bark  of  tulip  poplars.  The  insect  is  of  a  dark  or , 
brownish  black  color^  and  has  the  wing-covers  rugose  or 
rough.  The  second  tnbe,  Bostriehinij  consists  of  insects  small ' 
or  moderate  in  size,  of  a  cylindrical  form,  with  head  defiexed, 
and  covered  by  the  hood-like  projection  of  the  pro-thorax.  ^**' 
S^noxylon  (Apate)  basilare  (155)  (Say,  2,  p.  180),  or  the  red-shouldered  apate 
(Fitch,  1856,  p.  441),  bores  in  hickory  wood  to  a  considerable 
depth,  preferring  tiie  hard  central  wood.  The  pupa  state  is 
assumed  without  any  special  preparation,  and  the  perfect  insect 
when  fully  formed  turns  at  almost  a  right  angle  and  emerges 
through  a  hole  in  the  bark ;  the  transformations  from  the  larva 
to  the  pupa  state  are  made  in  a  very  short  space  of  time  (Dr. 
Horn).  Dr.  Fitch  states  that  this  insect  bores  small  holes 
toward  the  heart  of  the  trunk,  and  the  pupa  is  formed  at  the  ^^ 
end  of  this  burrow ;  the  beetle  attacks  the  shag-back  hickory,  and  has 
also  been  taken  in  Maryland  from  the  elm.  The  color  of  the  beetle  is 
black,  with  a  red  patch  on  the  •up|)er  part  or  shoulder  of 
each  wing-case.  The  larvae  of  Amphicerus  (Apate)  bicaudor 
tu8  (156)  (Say,  2,  pp.  180  and  622),  or  apple-twig  borer  of 
,,^  Dr.  Fitch,  1856,  p.  330,  perforate  the  twigs  at  the  buds, ' 
making  holes  some  inches  in  length  in  the  heart-wood, 
thus  causing  the  twigs  to  wither  and  die.  The  insect  is  of  a  dark 
color.  Rhizop€rtkapimlla(Lee.)y  (157)  a  very  small  brown  beetle,  157. 
is  said  by  Dr.  Leconte  to  be  found  in  wheat.  Tribe  3,  Psoini^  consists  of 
insects  of  large  or  moderate  size,  having  the  head  promment.    Tto 
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Bi)ecimeii  fignred,  Polycaon  Stouiii^  (158)  was  sent  to  Mr. 
Ulke,  from  FOTt  Tejon  j  of  its  liabits,  however,  nptbing  is 
known. 
As  the  first  part  of  Dr.  Leconto's  valuable  classification 
/fsfyy\     ciids  here,  and  the  8eo>ond  part  has  not  yet  been  pub- 
/^        \    Ushed,  the  arrangement  of  the  families,  &c.,  is  continued 
^  /       "N  ^  from  Dr.  Leconte's  list  of  the  Coleoptera  of  North  America, 
/  V  J  \     P^^  ^®*'  published  by  the  Smithsonian  Institution,  taking, 
*    ^^  ^     however,  only  such  beetles  as  may  be  interesting  -to  the 
158.  young  entomologist,  from  either  their  habits  or  their  food. 

ThQ  family  TenebrionicUB  consists  of  insects  generally  of  an  oblong 
or  ovate  form,  depressed  or  but  slightly  elevated,  having  the  thorax 
square  or  trapeziform,  and  as  broad  behind  as  the  ba^e  of  the  wing- 
cases  (Westwood).  Some  of  these  insects  are  found  in  wheat,  others  in 
decaying  vegetable  substances,  in  fungi  (Boleti),  and  under  bark  of 
trees.  The  larva  of  our  native  Centronopus  m^ra<M5  (169)(Lec.) 
inhabits  black-oak  stumps;  the  pupa  state  last«  only  about 
two  weeks  (Horn).  The  color  of  the  beetle  is  black.  The 
larva  of  XylopimLS8ap€rdoides(\&i)  (Lee.)  also  inhabits 
black-oak  stumps :  and  the  beetle,  which  is  of  a  dark 
brown  color,  hjis  been  taken  from  under  the  bark  of  - 
15D.  "  trees  in  midwinter  in  Maryland.  The  well-known 
meal-worm  is  merely  the  larva  state  of  a  black  beetle,  Tenebrio 
woZitor,(161)  which  frequents  bake-houses,  corn-mills, 
and  granaries,  where  it  does  much  injury  by  devouring  meal, 
Hour,  bran,  &c.;  it  is  also  very  destructive  to  ship-biscuits 
packed  in  casks,  which  when  opened  are  lound  to  be  eaten 
through  by  these  larv®  and  beetles.  'J'he  larvae  change  or 
shed  their  skins  several  times,  and  are  about  an  inch  in 
length,  of  a  cylindrical  and  linear  form,  very  smooth  and 
glossy,  and  of  a  yellowish  orange  color.  The  pupa  is  formed 
without  the  larva  previously  making  any  cocoon,  and  the  perfect  insect 
comes  forth  in  about  six  weeks,  more  or  less,  accordiuj:?  to  the  heat  of 
the  weather.  These  meal  worms  are  bred  by  bird  fjincier?^  in  Europe  in 
close  earthen  or  metallic  vessels  containing  -stale  bre^id,  Hour,  &c.,  &c., 
for  the  purpose  of  feeding  nightingales,  &c.,  and  in  this  country  would 
be  an  excellent  change  of  diet  for  caged  mocking-birds.  Mr.  Curtis  states 
that  an  allied  si)ecies,  Tenebrio  obseurud  (1G2)  (Lee),  probably  does  more 
damage  than  the  above-mentioned  insect,  as  the  Tenebrio 
molitor  prefers  damp  and  damaged  flour ;  whei^eas  T.  obsourus 
prefers  that  which  is  dry  and  sound.  This  insect  is  found  in 
all  three  stages  of  lai'va,  pupa,  and  perfect  insect  at  the  same 
time.  The  Europetin  beetle,  Uloma  coniufxi^  is  said  also  to  be 
grain-feeding  in  its  habits,  and  to  be  found  in  bake-houses 
London.  Our  native  species,  Cloma  cidinaris  (l(itJ)  and  impreitsa, 
were  taken  under  the  bark  of  trees  in  ]'>laryland,  in  spring; 
both  of  these  beetles  are  of  a  brown  color.  Boleiotherns  {Boleto-^ 
pMgvM)  comutns  (164)  (Lee.)  was  found  in  fungi  in 
Maryland.  Hopolcephala  bicorni^  (1G5)  (Lee),  so 
called  from  the  two  hornlike  processes  on  the  head 
of  the  male,  is  a  very  small,  metallic  green-coloral 
beetle,  very  common  in  Maryland,  under  bark  of 
trees  or  in  Boleti,  in  the  spring.  Hypophlceiis  paralr 
ellus  (IGG)  (Lee),  a  very  small  brown  beetle,  was 
found  in  [)assages  and  holes,  gnawed  under  the 
bark  of  pine,  in  Maryland.  Eelops  micanSj  (167),  a  medium  size,  or  rather 
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!:up:e  beetle,  of  a  beaatiful  metallic  green  and  bronze  color,  was  taken 
lix>m  under  the  bark,  or  in  decayed  cavities  of  oak  trees, 
in  sprinj^.  These  beetles  were  frequently  found  collected 
together,  to  the  number  of  eighteen  or  twenty,  in  one  hole. 
Many  of  the  family,  Cisieli^gj  are  found  upon  flowers  or 
leaves,  or  in  hedjce  rows ;  their  larvae  are  said  to  reside  in , 
rotten  wood.  The  larva  of  the  European  species,  CisteUi 
ceramboidessj  was  found  in  oak,  in  the  month  of  ^ 
.  March.  Our  common  species,  Cistela  sertcea  (168)  '  le?. 
(Say,  2,  p.  159),  is  very  common  in  Maryland,  on  flowers  in  late 
summer  and  autumn.  The  insect  is  of  a  brownish  or  clay  color. 
^  The  iMgriida:  have  the  head  and  thorax  considerably  narrower 
than  the  wing-cases,  which  are  of  a  soft  and  flexible  consist- 
ence. The  insects  are  found  in  Europe  in  woods  and  hedges, 
1^  or  upon  vaiious  plants.  Like  the  cantharidiB,  theif  bodies 
lire  soft,  and  their  motions,  when  on  the  wing,  are  active,  although 
tbey  creep  bat  av/kwardly ;  when  disturbed  they  are  said  to  possess  the 
l)Ower  of  counterfeiting  death.  Lyonnet  states  that  the  larvao  of  the 
European  spnecies,  La/pia  hirta^  is  found  under  dead  oakv^^^  // 
leaves,  on  which  it  feeds.  Our  native  species,  Anthomaa^a  aenea  ^vgT 
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(160)  fLec.),  was  taken  on  flowers.    The  larvfo  of  the  family 
Piprockroidw  are  generally  found  under  the  bark  of  trees  or  in 
rotten  wood.  The  Euroi>ean  species,  P.  coccinneaj  (170),  is  found 
nmler  the  bark  of  birch  and  in  the  trunks  of  decaying  oaks.       i^s. 
The  imago  of  our  native  si)ecies,  Pyrochroajlahellata  ( 1 70)  ( Lee),  was  taken 
in  flowers.   The  wing-covers  of  this  beetle  are  of  a  black  color,  while  the 
thorax,  head,  and  feet  are  reddish.    Westwood  states  that  our  species 
Ftp'ochroa  dendroides  (West.),  Dendroides  canadensis  (171)  (Lee.), 
\.      ^  is  extremely  rare  in  North  America,  and  was  found  by  Messrs. 
^^  R-  and  C.  Lewis  in  May,  beneath  the  bark  of  maple  trees^of 
i?L     which  the  cross- ways  of  the  great  Huron  road  are  made.    The 
lilK    ^^^^^  ^^®  distinguished  by  their  beautifully  plumose  antenn®. 
/^  >   One  of  the  family,  Anthicidcc,  Notoxus  monodon(H2)  (Lee.), 
*''•      is  a  small  beetle  of  very  remarkable  form,  having  the  front 
part  of  the  thorax  projecting  somewhat  like  a  blunted  horn  over 
the  head;  this  peculiarity  is  not  confined,  as  in  some 
of  the  Lamellicom  beetles,  to  the  male  alone.    This  in- 
sect is  of  a  blackish  color,  with  red  thorax,  and  was 
taken  plentifully  on  the  flowers  of  cotton.    The  Melan- 
dryini  reside  chiefly  under  the  bark  of  trees;  the  larv» 
of  JSynchroa  punctata  (hiic.)  (173),  Mclandrya  umbrina  (Mels.),live' 
in  rotten  oak  stumps,  and  the  pupa  suite  lasts  about  a  week 
(Horn).    The  beetle  is  of  a  brown  color. 

Insects  of  the  family  Mordcllidce  have  the  body  elevatod,  and 
arched  with  their  heads  inserted  very  low ;  in  habits  they  are 
iictive,  fly  with  rapidity,  and  le<ip  well.  The  larvae  of  the  Euro- 
l)eaii  species,  Morddla  pusilla^  (174),  is  found  in  the  stems  of  the 
MarmUum  vulgare^  or  horehound,  feeding  upon  the  medullary 
vabstance;  the  pupa  is  iormed  in  June,  and  the  imago  in  July. 
Om*  native  species,  Mordella  octopunctata^  (174),  is  taken  on  flowers 
in  Marjiand,  and  is  a  small  beetle  of  a  black  color,  beautifully/ 
variegated  and  marked  with  yellow.  .  i74. 

^  The  family  Rhipiphoridw  are  probably  parasitic  in  their  habits,  as  the 
l^aropean  species.  BhipipJiorits  paradoxus  is  said  to  inhabit  the  nests  of 
the  common  wasj);  hence  Latrielle  observes  it  has  been  inferred  that  it 
Kubsists  ii)  that  situation  in  the  laiTa  state,  and  is  probably  nourished 
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by  the  wasps  as  their  ovm  offspring.  Westwood  also  states  that  the 
larger  specimens,  which  are  much  more  rare  than  the  smaller 
ones,  are  oniformly  found  only  in  the  cells  of  the  female  wasps. 
The  larvae  of  another  Euroi)ean  species,  R.  bimaculatm^  (175) 
I  reside  in  the  roots  of  the  helderyngof  EryTVffiumcampestreJ^whiiih 
is  perforated  in  the  center ;  it  is  not,  however,  imi>ossible  that 
these  larvae  may  be  parasitic  on  some  larva,  residing  in  such 
situations.  When  fiiU  grown  it  works  its  way  out  of  the  root, 
and  forms  a  peilunculttted  cocoon  the  size  of  a  nut,  attached 
to  the  stem  of  the  plant.  Our  native  species,  Rhipi- 
ph<yn(s  Sayi'  (175)  (Lee),  hicolor  (Say,  2,  p.  163),  is 
rather  common  on  flowers. 

The  family  Stylopidcd^  ( 1 76)  contains  only  very  small 
insects,  wliich,  at  the  first  glance,  do  not  appear  to 
belong  to  the  Coleoptera,  or  beetles,  at  all.  These 
insects  are  of  a  dark  or  black  color,  and  are  para- 
sitic  on  bees  and  wasps,  between  the  rings  of  the 
abdomen  of  which  their  larvae,  according  to  Leunis.  m. 

run  about  or  spring  like  Podura  (spring  tails).  The  perfect  insect  has, 
however,  been  observed  to  work  it^  way  oat  of  the  body  of  the  bee,  on 
or  in  which  it  ha<l  formerly  resided. 

The  family  MeUndce  is  distinguished  by  the  head  being  dilated 
behind  the  eyes,  and  then  suddenly  narrowed  into  a  small  neck,  and  by 
the  claws  of  the  tarsi  which  are  bifid  (cloven  in  two).  These  insects 
are  much  variegated  in  their  colors,  and  generally  of  moderate  size; 
some,  however,  are  quite  large ;  in  the  larva  state  they  subsist  upon 
vegetable  substances ;  a  few,  however,  are  parasitic  upon  other  insects 
in  the  larva  state.  A  portion  of  them  counterfeit  death  when  alarmed, 
"while  many  emit  a  thick  yellowish  fluid  from  the  articulations  of  the 
legs,  &c.,  of  an  unpleasant  scent.  Many  of  these  beetles  possess  strong 
vesicatory  powers,  and  are  employed  externally  for  the 
pur]>ose  of  raising  blisters.  Our  native  species,  Mcloe 
angmtwolUs  (177)  (Say,  2,  p.  166),  or  "  narrow-  necked  oil  bee- 
tle," (Uarris,  p.  140)  is  of  a  steel  blue  color,  and  found  on 
butter-cups  in  the  autumn;  it  has  likewise  been  taken 
Ion  the  leaves  of  the  common  potato.  Westwood  states 
that  the  females  of  an  European  Meloe  burrow  into  the 
earth,  and  there  deposit  a  large  mass  of  yellow  eggs, 
agglutinated  together.  The  lai'vae  when  hatched  are 
•  1^.         oMieedingly  active  in  their  movements,  and  attach  them- 

selves to  flies,  bees,  &c.,  which,  it  is  said,  they  suck.  Latrielle  suggests 
that  these  larvne  mount  upon  the  bodies  of  bees,  &c.,  in  order  to  be  car- 
ried by  them  into  their  nests  underground,  where  they  feed  uikmi  the 
foml  laid  up  as  a  store  for  the  young  bees ;  this  opinion  has  also  been 
adopted  by  Erichson  and  Brandt,  but  Westwooil  thinks  that  all  these 
authors  neglect  the  fact  that  the  larvro  are  also  found  upon  S^rphid<e 
and  Mxiscid4B  (two-winged  flies)  as  well  as  upon  be^s.  Leunis  states 
that  the  female,  in  the  spring,  lays  at  intervals  of  two  to  three  we^s 
her  numerous  eggs  in  a  hole  in  the  ground,  which  she  excavates  in  sunny 
places;  after  four  or  five  weeks  the  young  are  hatched,  of  a  yellow  color, 
and  sti'ikingly  resemble  iieas.  They  then  creep  to  the  flowering  plants 
which  are  vitlited  by  fossorial  or  digging  wasps  and  bees,  also  by  two- 
winged  flies,  that  are  themselves  also  parasitic  in  the  nests  of  Hymeyiop- 
terous  insects,  and  fasten  themselves  to  these  insects.  The  perfect  bee- 
tles crawl  slowly  on  the  ground  or  among  the  herbage.  Ti^cmia  (Horia) 
•fmguinipennis  (178)  (Say,  2,  p.  166)  is  somewhat  rare  in  Maryland. 
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Westwood  states  that  the  larva  of  a  Sonth  American  species, 
Horia  maculata,  destroys  the  larva  of  a  wild  bee  (Xyloco])a), 
which  makes  its  cells  and  dei>osit8  its  eggs  in  the  trunks  of  trees. 
'  It  has  been  conjectured  that  the  larva  of  the  Horia  feeds 
,  upon  the  stores  of  food  laid  up  for  the  larva  of  the  Xylocopa^ 
178.  and  which  is  consequently  starved  to  death. 
Afacroba^is  Fabricii  (179)  (Lee),  Epicauta  or  Cantharis  cinerea 
(Harris,  p.  138),  is  exceedingly  common,  and  feeds  on  the 
toliage  of  honey  and  common  locust,  wild  indigo,  potato, 
English  bean,  &c.,  &c.  It  also  has  been  accused  of  injuring 
the  young  fruit  of  the  apple.  The  perfect  insect  is  of  a 
grayish  ash  color.  The  egg  is  deposited  in  the  ground  by 
the  female,  and  hatches  in  about  a  month;  the  larvas 
ground  on  roots,  &c.,  while  the  perfect  beetles,  during  the  summer  at 
night  or  in  cloudy  weather,  devour  the  foliage ;  during  the  day-time  they 
buy  themselves  in  the  ground  or  hide  under  leaves,  moss,  grass,  &c., 
eating  mostly  in  the  mornings  and  evenings.  This  species 
of  beetle  is  said  to  be  exceetSngly  destructive  in  Massachu- 
setts. 

The  black  Cantharis,  or  Blister-fly,  Upicauta  fcnn- 
^sylvaniiia  (Lee.),  (180)  Cantharis  atrata  (Harris,  p.  139), devours 
the  foliage  of  the  potato  and  various  flowers,  such 
180.  as  the  China-aster,  and  is  very  abundant  in 
the  flowers  of  the  golden-rod  (Solidago),  Epicauta  cinerea 
(Lee),  (181)  CantJmris  marginata  (Harris,  p.  147),  or  the 
"margined  cantharis^"  so  called  from  the  light  ash-colored 
margin  around  the  wing  covers,  devours  the  foliage  of  the 
clematis  and  butter-cup,  mostly  near  the  ground.  Epicauta 
(Cantharis)  vittata  (18li)  (Harris,  p.  137),  or  striped  Can- 
tharis, is  of  a  yellow  orange  color,  having  two  black,  Ion-  i8l 

gitudinal  stripes  on  each  wing  cover ;  it  destroys  the  foliage 
*  of  the  potato  and  other  vegetables ;  it  also  is  very  destruc-' 
tive  to  various  flowers.     Epicauta  strigosa  (Lee.)  (183)  was 
found  in  South  Carolina,  eating  holes  in  the  flowers  of  cotton. 
Pomplwpea  (Lytta)  Aenea  (184)  is  of  a  dark  color  with  some- 
thing of  a  metallic  lustre,  and  was  taken  in  Mary- 
land in  May,  as  it  was  just  emerging  from  the  earth. 
The  larva  of  the  European  species  of  Zonitis  (185) 
is  said  by  Latiielle  to  inhabit  the   nests  of  certain 
bees  in  the  spring.    Our  native  Zonitis  Kemognctr 
tha)  atripminis  (185)  was  taken  on  flowers  in  Mary- 
land.   The  wing  ca^es  of  this  insect  are  of  a  dark 
or  blackish  color,  while  the  head,  thorax,  and  part  of 
the  legs  are  red.  ^^• 

Of  the  habits  of  the  family  Cephaloidw  little  is  known.    Our  native 
Cephaloon  lepturides  (186)  (Lee.)  was  taken  on  flowers; 
the  insect  is  of  a  dirty  brown  color. 

The  family,  Oedemeridw,  (187)  often  have  the  body 
long  and  narrow,  with  the  wing  cases  broader  than 
,  the  head  and  thorax.    They  frequent  flowers,  espe- 
cially those  of  the  umbellifera?.  They  fly  with  agility, 
but,  when  walking,  their  motions  are  rather  slow. 
^        Our  native  species,  Nacerdes  melanura  (Lee),  (187) 
Oedemera  apicalis  (Say,  2,  p.  601),  is  of  a  red  color  with  the  ends  of  tiie 
wing  cases  black.    The  perfect  beetle  was  taken  on  flow'ers. 
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Tboil/?/cimda?  will  be  passed  over,a8theirhabitsarenotyet  known;  the 
perfect  insects,  however,  have  been  taken  on  the  leaves  of  shrubs  and 
trees.  Little  has  hitherto  been  known  also  of  the  habits  of  the  Pythince. 
The  European  species,  Pytho  depressusj  (188)  is  found  under  the 
bark  of  pines  In  Sweden.  Our  native  species,  PytJio  americanusj 
rp'i:  fY  i^^^'^)^  ^^^  found  in  Maryland,  under  the  bark  of  pine  trees,  in  the 
7'| ||;li\  month  of  March,  in  the  nests  or  oval  cocoons  of  the  Rkagium  line- 
iw\  ^^^^h  where  the  larva  or  pupa  of  the  EJuxgiuni  had  evidently  been 
V  1  devoured,  most  probably  by  either  the  larva  or  the  perfect 
189.  beetle  of  the  Pytho.  These  last-named  insects  were  perfectly 
fresh,  as  il*  only  just  emerged  from  the  pupa  state ;  at  least  twenty  speci- 
mens were  taken  from  one  pine  log  at  the  same  time ;  and,  although  all 
the  other  logs  in  the  newly  cleared  field  were  careMly  examined,  and 
almost  all  hiul  the  cocoon  of  the  RMgium  under  the  loose  bark,  not 
another  Pytlvo  could  be  discovered.  As  the  first  part  of  Dr.  Leconte's 
list  of  the  coleoptera  of  tbo  United  States  ends  with  the  Pythidae,  and 
the  second  part  will  probably  be  published  shortly,  in  which  the  arrange- 
ment of  the  families,  names,  &c,  &c,  of  many  insects  will  doubtless  be 
changed,  it  has  been  thought  advisable  to  defer  finishing  this  paper 
until  the  publication  of  that  work  by  the  Smithsonian  Institution. 

PART  II. 

The  following  is  an  alphabetical  list  of  some  of  the  principal  vegetiblo 
and  also  animal  substances^  either  frequented  or  injured  by  beetles,  ((7o- 
Uoptera^)  with  the  names  of  the  beetles  ircquenting  them  : 

As  it  would  occupy  too  much  space,  in  this  necessarily  brief  list,  to 
enumerate  all  the  vegetable  and  the  animal  substances  injured  by  the 
beetles  already  mentioned,  it  may  be  necessary  to  state  that  such  only 
are  named  in  this  list  as  have  been  already  spoken  of  in  Part  I,  and  tire 
either  the  result  of  personal  observation,  or  are  quoted  from  the  best  and 
most  reliable  authorities. 

Ants^  Nests: 

Insect,  Scydnuoiidcs,  partly,  (21,)*  found  in. 
lusexit,  Piselapkid^,  piirtly,  (22,)  found  in. 
Insect,  Claviger  fovcolatus^  Europe,  (23,)  found  in. 
Insect,  llutrinij  minute  species,  Europe,  (27,)  fbund  in. 

Apple,  (Pyeus  Malus  :) 

Larva,  Lucanus  dama,  (51,)  wood. 
Insect,  Scrica  iricoiorj  (G4,)  foliage. 
Insect,  Macrodaciylus  siuipinosusj  (Go,)  foliage. 
Insect,  Lachnostema  qucrciiia^  (07,)  foliage. 
Insect,  Ldchnostcrna  micans^  (GS,)  Ibliagc. 
Insect,  La4:hnosf€rna  hirticula^  (Gl),)  foliage. 
Insert,  Holotrichia  crenulata^  (70,)  foliage. 
Insect,  Trickestes  tristis^  (71,)  foliage. 
Insect,  Polyphylla  variolosa^  (72,)  foliage. 
Insect,  Oanwdcrma  scabra,  (85,)  foliage.! 
Insect,  Oismodenna  eremicohj  fSG,)  foliage.! 
Larva,  Dicerca  divaricata  (91,)  eats  wood. 
Larva,  Chrysobotkrvf/onorataj  (1)7,)  eats  wood. 
Larva,  Alaxis  oculatus^  (l^'O  oats  wood. 
Larv^a,  Alans  myops^  (l^^j)  catij  wood. 

*  The  urimbere  in  parentheses  refer  to  Part  I,  of  this  paper. 
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Larva,  Ampkycerus  hicaudatus,  (1^6?)  etits  wood. 
Insect,  Macroba^is  fabriciij  (171),)  injures  young  fruit. 

APBICeT:) 

In«ect,  Cetonia  lilrta^  Europe,  (81,)  flowers  5  oats  nectary. 
Ash,  (Feaxinus:) 

Insect,  Xyloi^jcUs  satyrus^  (78,)  taken  near  root. 

Insect,  Dynasts  tityru;fj  (80,)  taken  on  root. 

AsTEB,  China  : 

Insect,  Upicauta  x^ennsylvankaj  (180,)  eats  flowers. 
Aqxtatio  Plants  : 

Insect,  HydropMhis  piceusj  Europe,  (13,)  eats  foliage,  &c. 
Bacon  : 

Larva  and  Iii.s/»ct,  Bermestes  lardariuSy  (49.) 

Babk  op  Tkees  : 

Insect,  Psclaphidw^  somc^  (22,)  found  under  or  feeding  upon. 

Insect,  SUxphylinidWj  (25,)  found  under  or  feeding  upon. 

Insect,  HisteridcD^  (27,)  found  under  or  feeding  upon. 

Insect,  Niiididlm  (32,)  found  under  or  feeding  upon. 

Insect,  Ipiiiiy  (34.)  found  under  or  feeding  upon. 

Insect,  Trogoifitidcc^  (35,)  found  under  or  feeding  upon. 

Insect,  Trogoslta  mauritanioa^  (35,)  found  under  or  feeding  vl^h. 

Insect,  Colydiid(Cj  (37,)  found  under  or  feeding  upon. 

Insect,  Auionhim  jxiralellopipedumj  (38,)  found  under  or  feeding 

upon  pine. 
Insect,  tSylvanus  bld^ntatus,  (40,)  found  under  or  feeding  upon 

chestnut. 
Insect,  Katisibivs  deniaUcs,  (42,)  found  under  or  feeding  upon. 
Insect,  Mycetopha<jid<je,  partly,  (44,)  found  under  or  feeding  upon. 
Insect,  Euoiemis  amcenicornis,  (10(3,)  found  under  or  feeding  upon. 
Insect,  MelanoUis  communis,  (114,)  found  under. 
Insect,  Zcnoa  picca,  (IIG,)  found  under  or  feeding  upon. 
Insect,  Ellichnia  corriUica,  (125,)  found  under. 
Insect,  Cymatodera  vndulata,  (133,)  found  under. 
Insect,  FtiQiidocUruH  ni^ripes,  (139,)  found  under. 
Insect,  Pseudo  clcrus  ichneumoneus,  (140,)  found  under  oak. 
Insect,  Cupes  coiicolor,  (148,)  found  under  or  feeding  upon. 
Insect,  TembrloidWj  partly,  (15(K)  found  under  or  feeding  upon. 
Insect,  Xylopinns  saperdoides,  (100,)  found  under  or  feeding  upon. 
Insect,  Melandryidw,  (173,)  found  under  or  feeding  upon. 

BaELEY,  (HORDSUM :) 

Insect,  Zdbrus  gibbus,  Eiu'opc,  (8,)  grain. 
English  Bean,  (Yioia  Faea  :) 

Insect,  Macrobasis  fabrieii,  (170,)  foliage. 
BSECH,  (FAGUS  :) 

Larva  and  insect,  Trogosiia  dtibia,  (3G,)  in  nuts. 
Larva,  I>icerca  divaricata,  (91,)  wood. 
Larva,  Agrihis  viridiv.  Europe,  (102,)  wood. 
Larva,  PtilivMS  pecfimcomh,  Europi*,  (153,)  wdod. 
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Bees  : 

Larva,  Clerij  (135,)  destroys  larvae. 

Lars'a,  Clerus  ajnarius^  Europe,  hive  bee,  (136,)  destroys  larvoB. 
Larva,  Clerus  alveareuSj  Europe,  mason  bee,  (137,)  destroys  larva?. 
Larva,  StylopidWj  Europe,  (176,)  in  body. 
Lan-a,  MeloCj  Euroi)e,  (177,)  parasitic  on. 
Lana,  Horiadaj  Europe,  Xylocopa^  (178,)  destroys  larvae. 
\  Larva,  Zonitw,  Europe,  some  of  family,  (185,)  in  nest. 

Beneficial.    (See  Predaceous.) 
Birch,  (Betula  :) 

Larva  and  Insect,  Pyrochroa  coccinea^  Europe,  (170,)  under  bark. 
Blackberry,  (Rubus.)    (See  also  Bramble,  Raspberry,  etc.) 

Larva  and  Insect,  Byiurus^  Europe,  (46,)  flower  and  fruit. 

BoLETL    (See  also  Fungi.) 

Insect,  Tenehrionidce^  some,  (159,)  found  in. 
Insect,  Hoplocephala  hicomu  (165,)  found  in. 

Bones.    (See  also  Carrion.) 

Insect,  Adelaps  hirtvSj  (20,)  found  on  bones,  ]!^Iammotli  Cave,  Ky. 
Books : 

Larva  and  Inse4}t,  Dermestidce^  partly,  (45,)  destroys. 

Larva  and  Insect,  rtllinus  peefinicomis,  Europe,  (153,)  destroys. 

Bran.    (See  also  Flour,  etc.) 

Larva  and  Insex^t,  Tenebrio  molitor^  (l^O 
Bread : 

Larva  and  Insect,  Trogosita  ntauritanicaj  (35.) 

Lai'va  and  Insect,  Sitodrepa  panicea^  (Anohiumj)  (152.) 

Larva  and  Insect,  Tenebrio  molitovj  (161.) 

Biscuit,  Ship  : 

Larva  and  Insect,  Sitodrepa  panicca  (152.) 
Larva  and  Inse<;t,  Tetiebrlo  nwlitor^  (l^l*) 

Buttercup,  (Ranunculus  :) 

Insect,  Meloe  angxisticollis^  (177,)  foliage. 

Insect,  Epicauta  cinerea^  marginataj  (181,)  foliage. 

Cantharides,  Dried  : 

Larva  and  Insect,  Sitodrepa  paniceaj  (152.) 
Carcasses.    (See  Carrion.) 
Cayenne  Pepper  : 

Larv^a  and  Insect,  Sitodrepa  panieca^  (152.) 

Caterpillars.    (See  also  Predaceous.) 

Larva  and  Insect,  Calosonm  calidum^  (3,)  destroy. 
Larva  and  Insect,  Calmoma  scrutator^  (Ar) 
Insect,  Silpkidw,  partly,  (16.) 

Carrion  : 

Larva  and  Insect,  Silphidaj  some,  (16.) 

Larva  and  Insect,  Necrophorus  marginatus^  (17,) 

Larva  and  Insect,  Necrophorm  americannSy  (18.) 
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Caekion: 

Larva  and  Insect,  JS 
Larva  and  Insect,  8 
Larva  and  Insect,  C 
Larva  and  Insect,  L 
Larva  and  Insect,  iV 
Larva  and  Insect,  iV 
Larva  and  Insect,  S 
Larva  and  Insect,  Z 
Larva  and  Insect,  2 
Larva  and  Insect,  iV 
Larva  and  Insect,  Necrohid  violaceous]  (144.) 

Cereals.    (See  Wheat,  etc.) 
Cedaes,  (Jutopeeus  :) 

Insect,  SandaltiSj  (117,)  affects. 
Cheese  : 

Larva  and  insect,  Corynetes  rufipesy  (143.) 
Cherry,  (Pruntjs  Cerasus:) 

Larva,  Lxicanus  dama^  (51,)  wood. 

Insect,  Macrodactylus  subspinosus.  (65,)  foliage. 

Insect,  LaclnwstcrTiafusca,  (07,)  roliage. 

Insect,  Lachnostema  micans^  (68,)  foliage. 

Insect,  Lachnostema  hirtimila,  (69,)  foliage. 

Insect,  Eolotrichia  lO,)  foliage. 

Insect,  TricJiestes  t)  ullage. 

Insect,  Folyphylla  \  J,)  foliage. 

Larva,  Dynastes  tit  jcaying  wood. 

Insect,  Osmoderma  $6,)  foBage.f 

Larva,  Dicerca  dim  wood. 

Chestnut,  (Castanea  vesca  :) 

Larva,  (prob.,)  Sylvanns  hidentaiusj  (40,)  bark ;  wood. 
Larva,  OrtJiostefMts  infuscattiSj  (111.) 

China  .A^ter  • 

Insect,  Exncantu  {  SSf '""""'  }  (180,)  flowe, 
Clejiatis  : 

Cork: 

Insect,  Dermestes  vulpinns  (?),  Europe,  (48.) 
Corn,  Lntdian,  (Zea  Mays.)    (See  Maize.) 
Collections  of  Natural  History.  (See  also  Furs,  Feathers,  etc.) 

Larva  and  insect,  Dermestes  canimiSy  &c.,  (48.) 

Cotton,  (Gossypium  Heebaceum:) 

Insect,  Golastus  semitectusj  (30,)  in  flowers  and  decaying  bolls. 
Insect,  Carpophilus  heniiptemSj  (31,)  in  flowers  and  decaying  bolls 
Insect,  Sylvanus  quadricolliSj  (41,)  in  flowers  and  decaying  bolls. 
Insect,  Euryoinia  ineluncholica,  (83,)  sap  of  boll  and  flower. 
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Cotton,  (Gossypium  HerbacetbiI  :) 

^'''''  {  tSS"'""''*  ^^'  1  (87,)  fr<-^q«euts  flower. 
Insect,  Chaxdiofjnatlius  Penjisr/lvaniciis^  (120,)  frequents  flower. 
Insect,  ChatUiognathua  marginatus^  (1^?)  frequents  llower. 
Insect,  Xotoxus  monodouy  (172,)  frequents  flower. 
Insect,  Lpicauta  strigosaj  (183,)  destroys  flowors. 

Deoomtosing  or  Decayino  Vegetable  Matter.   (See  Vegetable.) 
Decomposing  or  Decaying  Animal  Matter.    (See  Carrion.) 
Decomposing  or  Decaying  Wood  Matter.    (See  Wood.) 
Dung  and  Dunghills.   (See  IManure,  Excre^ients,  etc.) 
Elder,  (Sambucus  Canadensis:) 

Insect,  Mae7'odactyln8  suhspinosusy  (G5,)  frequents  flowers. 
Elm,  (Ulmus  :) 

Insect,  Laclinostema  fuscGj  (07,)  foliage. 

Insect,  Lachnosterna  mioans^  (08,)  foliage. 

Insect,  Lachnosicma  hirticiilaj  (09^)  foMage. 

Insect,  HolotricJda  ci'di^data.  (70,)  foliage. 

Insect,  Trichestes  trvstis^  (71,)  foliage. 

Insect,  Pobjphjflla  tmriolom^  (72,)  foliage. 

Insect,  Areoda  lanigcra,  (77,)  foliage. 

Larva,  Sgnoxylon  hasilaroj  (155,)  wood.  * 

Eryngo,  (Eryngium  Campestre:) 

Larva,  Rldpiplwrds  himaculaticSy  Eia'ope,  (175,)  roots. 
Excrements  of  Herdaceous  Animals.    (See  also  Manure.) 

Larva  and  insect,  Splujei'idiidce^  some,  (15.) 

Larva  and  insect,  Histcridce^  pai'tly?  (^7.) 

Larva  and  insect,  Canthon  IceviSj  ^54.) 

Larva  and  insect,  Fhanceus  caridjcxj  {^^,) 

LaiTa  and  insect,  ApJiodibuj  (50.) 

Larva  and  insect,  Gcotrupes  splerAidus^  (57) 

Feathers.  (See  also  Collections  of  Natural  History,  Furs,  etc.) 

LaiTa,  Dermesiidcc^  {-Lo,) 
Fish  Spawn: 

Larva  and  insect,  Dijtisddcv^  some,  (11.) 
Fish,  Dead.    (Seo  also  Carrion.) 

Insect,  Sdpkidcvy  some,  (10.) 

Flies: 

Larva,  Miloidw,  Europe,  (177,)  i)uja,^Jitic;  attached  to  body. 

Flour: 

LaiTa  and  insect,  Ftmm/u)\  Europe,  (150.) 
Larva  and  insect,  Tcncbrlo}ddcVj  some,  (101,)  moist  and  damaged 
Larva  and  insect,  Tenehrio  molJor^  (101,)  moist  and  damaged. 
Larva  and  insect,  Tcncbrlo  obncuriutj  (lCi;.)dry  and  sonnd. 

Flowers  : 

Insect,  Lehiccj  (0,)  fi'equcnt. 

Insect,  ISiaphifllnidw^  some,  (1*5^)  fnMpient^, 
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Fl-OWEES: 

Insect,  Colastus  semiiectus^  (30,)  frequents  flowers  of  cotton. 
Insect,  OarpopMlus  hetniptertts.  (31,)  firequcnts  flowers  of  cotton. 
-     Insect,  Nitidulidce  and  NitiduUniij  some,  (32,)  frequent. 

Insect,  Byturus  tomentosusn  Europe,  (46,)  destroys  blackberry  and 

raspberry  flowers. 
Insect,  Byfurt^  unicolor,  (4C,)  frequents, 
insect,  Anihrenus  varius.  (50,)  frequents. 
Insect,  Mdcrodactyltis  stwspimstiSy  (Co,)  destroys. 
Insect,  Ceioniinij  (81,)  frequents. 

Insect,  Euplioria  melancholicay  (83,)  frequents  cotton,  &c. 
Insect,  BuprestidWy  some,  (80,)  frequent. 
Insect,  TJiroscidcey  (105,)  fivequents. 
Larva,  Melanotus  communis^  (114:.)  destroys  roots. 
Insect,  Cyplum,  (121,)  frequents. 
Insect,  IjycuSj  Europe,  (122,)  frequents  urabellifcrte. 
Insect,  Ckaulioff}mtfWSj  (129,)  frequents. 
Insect,  TelepJioridw,  Europe,  some,  (130,)  frequent*. 
Insect,  MalachiidWj  (131,)  frequents. 
Insect,  Collops  ^^maculatus^  (131,)  frequents. 
Insect,  Clerida*^  some,  (132,)  frequents,  but  probably  feeds  on  other 

insects. 
Insect,  Necrobia  rtoiacevSy  (144,)  fre(|uonts,  but  feeds  on  other 

insects. 
Insect,  CisteiidcCj  (1C8,)  frequent. 
Insect,  Pyrochroa  fiaheUataj  (170,)  frequents. 
Insect,  Notoxxis  monodon^  cotton,  (172,)  frequents. 
Insect,  Mordella  octopnnctataj  (1  <r4,)  frequents. 
Insect,  RhipiphoruA  Saith  (175,)  frequents. 

Insoct,J3pfca«f«   {  ^^^^f  ^'*"''*  }  (180,)  destroys. 

Insect,  Epioauia  vittata,  (182,)  destroys. 

Insect,  Epicauta  strifjosa^  (183,)  destroys  cotton,  &c. 

Insect^  Zonitis  atripenniSj  (185,)  frequents. 

Insect,  (Edemeridw^  Europe,  (187,)  frequents  especially  umbclliferjB. 

Insect,  Nacerdes  inelanura^  (1S7,)  frequents. 

FoEEST  Teees.    (See  Oak,  Maple,  etc.) 

Feuit  Tref^.    (See  Apple,  Peach,  etc.) 

Fuicoi: 

Insect,  StapliylinidxCj  some,  (25,)  found  in  fungi. 

Insect,  Cmpophilm  nemipterus^  (31,)  found  in  minute  fungi  on  cot- 
ton and  maize. 

Insect^  NiiiduUnij  some,  (32,)  found  in. 

Insect,  €olydiid<je^  some,  (37,)  found  in. 

Insect,  CryptopluiyidWj  (44,)  found  in. 

Insect,  MyceU^haffidWj  (44,)  found  in. 

Insect,  Ccmocara  oculata^  (l^l?)  ib  puff-balls. 

Insect,  Endecatomus  rugosuSj  (154,)  found  in. 

Insect,  TefiebrionidcBj  some,  (158,)  found  in. 

Insect,  Boletotherus  comutiiSj  (164,)  found  in. 

FuES: 

Larva,  BermeatidWy  (45.) 

Larva,  Dermestes  lardarvusj  &c.,  (49.) 

Larva,  Ftinm  fur^  (150.) 
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Gn.'GER,  Dried  Boot,  (Zinzibeb  Officinalis  :) 

Larva,  Sitodrepa  panacea^  (152.) 
GuAiN  IN  Granabies.    (See  also  Wheat,  Maize,  etc.) 

Larva  and  insect,  CaraMdaSj  Europe,  some,  (3,)  injure  graiit,  4&c. 

Larva  and  insect,  Pterostichinij  Europe,  (7,)  injure  grain,  i&e. 

Lan-a,  Zabrus  gibbus^  European,  (8,)  roots  and  shoots. 

Insect,  Zabrus  gWbvs,  European,  (8,)  iiyures  grain. 

Insect,  Amara^  some,  (9.)  injures  grain. 

Larva,  Trogoattidw.  (35,)  injures  grain. 

Larva,  Trogosita  Mauritanica^  (35,)  injures  gi*ain. 

Larva,  Trogosita  dubia^  (36,)  injures  grain. 

Ljirva,  Sylvanus  Surinamensis^  (39,)  injures  grain. 

Larva,  Agriotes  segetis^  Europe,  (113,)  roots. 

Larva,  Fiiwusfur^  (150,)  grain. 

Larva,  Sitodrcpa  panicea^  (152,)  grain. 

Larva,  Vlomaj  Europe,  (lo3,)  grain. 

Golden  Kod,  (Soled aoo:) 

Insect,  Erirhipis  inda^(S4^)  frequents  flowers. 

Insect,  MacrobasiSj   I  o^^m^  \  (^^^?)  frequents  flowers. 

Insect,  Upicauta   {  aSS^&J!^^'  ^^''  }  ^^^^^  frequents  flowers. 
Grape,  (Vitis  :) 

Larva,  insect,  Stelidota  geminata^  (33,)  in  fruit  injured  by  curculio. 
Insect,  Macrodactylus  stii)spino»us,  (G5,)  fruit  and  foliage. 

I^8««*'!i^ato  }z«cfcote,(74,)foUage. 

Insect,  Anomala  varians,  (73,)  foliage. 

Insect,  Felidnota  punctata  J  (76,)  fruit  and  foliage. 

Grasses,  (Graminle  :) 

Insect,  Harpalus  caiiginosuSj  (10,)  seeds. 
Insect,  Bryaansj  (24,)  found  on  swamp-grass. 
Larva,  Macrodactylus  suhspinosus^  (65,)  on  roots. 
Larva,  Lachnostemafuscaj  cCu,  (67,)  on  roots. 

GuH,  Sweet;  Liquid  Amber: 

Insect,  Xyloryctes  satyrusj  (78,)  taken  near  root. 

Hazel,  (Corylus  :) 

Insect,  JDicJielonyclui  hexa^ona^  (60)  foliage. 

Insect,  DicheUmycha  Unearis^  (60,)  foliage. 

Insect,  Dicfielonycha  subvittata,  (60^  foBage. 

Insect,  Trachys  fBrackysJ  minuta,  Europe,  (105,)  foliage. 

harya,  Ptilinus  pectinicomiSy  Europe,  (153;)  wood. 
riEMP : 

Larva,  LaemopTiUms  modesiuSj  (43,*)  in  seed. 
Hkubacegus  Eoots.  (See  also  Grass,  Vegetable  Roots,  etc.; 

Liirva,  Lachnostemafuscaj  &c.,  (67,)  injures. 

Larva,  Erirhipis  inda^  (84.) 

Larva,  Elater  obscurus.  Europe,  (110.) 

Lan^.,^,^oe«,{-J^-'}(112.) 
Larv^a,  Melanotm  communisj  (114.) 
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flEKBAKIUM : 

Larva,  PtininffuXj  Europe,  (150,)  dried  plants. 
Larva,  Sitodrepa  panicea^  (1^2?)  dried  plants. 

HiCKOEY : 

Insect,  Cotalpa  lanufera,  (77,)  foliage. 
Larva,  Dicerca  luridaj  (D2,)  wood. 
Larva,  Synoxylon  basilarey  (165,)  wood. 

Hides.  (See  Skins,  Furs,  etc.) 

HoxEY  Locust,  (Gleditsohia  Triacanthos.)   (See  Locust.) 

HOREHOUND,  (MARRUBIUM:) 

Larva,  Mordella  pusUla^  Europe,  (174,)  in  stems. 
Wild  Indigo,  (Baptisia  :) 

Insect,  MiuroJHUiis   {  S"/S5'  }  (^^^')  ^^^^&^ 
Dried  Insects.  (See  Collections  op  Natural  History,  etc.) 
Locust,  (Eobinia  :) 

Insect,  Erirhipis  inda,  (84,)  sap. 

LiajBct,  Affrilus  egmiusj  (103,)  foliage. 

Insect,  Macroicuns  {  ^^^^j'  }  (179.) 

Insect,  Macrabasis  I  ^^f^^*'  \  (179,)  honey  locust. 

Maize,  (ZeaMays:) 

Larva,  Omophron  labiatunij  (2,)  destroys  young  plants. 
Larva,  Colmtus  semitectusj  (30,)  in  decaying  s^ds. 
Larva,  Carpophilus  hemiptervs^  (31,)  in  decaying  seeds. 
Larva,  Ips  quadrisignatu^j  (34,)  burrows  in  sweet  com. 
Larva,  Trogosita  dubia,  duC.j  (36,)  grain. 
Larva,  Sylvanus  SurinamemiSj  (30,)  grain. 
Larva,  Siflvanm  qnadricoUiSj  (41,)  grain. 
Insect,  Macrodactylus  subspinostcSj  (65^)  foliage. 
Insect,  Mrirhipis  inda,  (84,)  sap. 

Manure.  (See  also  Excrements  op  Herbivorous  Anbials.) 
Larva,  insect,  Canthon  IccviSj  (54.) 
Larva,  insect,  Fhanceus  camifex,  (55.) 
Larva,  insect,  Aphodiu^  fimetariusj  (56,) 
Larva,  insect,  Oeotrupes  »plendidii^^  (57.) 

Maple,  (Acer:) 

Insect,  La€hno8ter7tafu8cay{67j)  foliage. 
Imiect,  Lachnostema  micana.  (68.)  foliage. 
Insect,  Lachnosterna  hirticula,  (09,)  foliage. 
Insect,  Holotrichia  crenulata.  (70,)  foliage. 
Insect,  Trichestes  tristis.  (71,)  foliage. 
Insect,  PolyphyUa  varioma^  (72,)  foliage. 
Larva,  Ptilinus  pectirdcormsj  Europe,  (153,)  wood. 
Larsa,  Pyrochroa  dendroideSy  (171,)  under  bark. 
Larva,  Dendroides  canadensisy  (171,)  under  bark, 

iir.Ai..   (See  also  Flour,  etc.) 

Larva,  Ptinusfur^  Europe,  (150.) 
LarA'a,  Ten^mo  molvtOTj  (161.) 
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Meat: 

Larva,  Dermestes  lardarius^  (40.) 

MOLLUSKS : 

Larva,  Eydrophilus  piceusj  Euroi^e,  (13,)  aquatic  moll usks. 
Larva  and  insect,  Lampyridce^  Europe,  (127,)  terrestrial  moUusks. 

Collections  of  Natural  History.  (See  Collections,  etc.) 

Naval  TmnER.  (See  TnrnER,  Oak,  etc.) 

Nuts.  (See  Hazel.) 

Oak,  (Quercus  :) 

Larva,  Lucaivus  dama,  (51,)  wood. 
Larva,  Platycenis  qitercns^  (52,)  wood. 
Larva,  Passalus  cornutmj  (53,)  wood. 
Insect,  Maerodactyhis  stibspinos^is.  (C5,)  foliage. 
Insect,  Lachiosterna  fmca^  (G7,)  roliagc. 
Insect,  Lachnostema  micana^  (G8,)  foliage. 
Insect,  Lachrwstei'na  hirticula^  (G9,)  foliage. 
Insect,  Holotrichia  crenulata^  (70^)  foliag(?. 
luseot,  T)'iche8t€s  tristis.  (71,)  foliage. 
Iiisect,  Polyphylla  variolosa^  (72,)  foliage. 
Insect,  Cotalpa  lanigera,  (77.)  foliage. 
Insect,  Osmode^'ma  scahra^  (o5,)  foUago.t 
Larva,  Chrysobothris  femorata^  (97,)  wood. 
Larva,  Chrysobothris  calcarata^  (90,)  white  oak  v.oud. 
Lar\-a,  Chrysobothris  dmtipcSy  (99,)  wood. 
Larva,  Arjrilus^  Europe,  some,  (102,)  wood. 
Larva,  Tkrosciis^  Europe,  some,  (105,)  wood  wainscoting. 
Larva,  EtumeinidcBj  (lOG,)  wood. 
Larva,  Fornax^  (lOG,)  stumps. 
Larva,  Alan$  oculatuSj  (107,)  wood. 
Larva,  Alaus  myopSy  (108,)  wood. 
Larva,  PtUodactyln  claterina^  (120,^  wood. 
Larva,  Prionocyplvon  discoideiiSj  (121,)  hollow  stumi)s,  in  water. 
Larva,  Dictyopterus  sanguineus^  Europe,  (124,)  under  bark. 
Larva,  Tillus  ambulanSj  Europe,  (134,)  wood. 
Insect,  Pseudoclerus  ichnemnoitcuSy  (140,)  under  bark,  probably  de- 
stroying other  insects. 
Larva,  Lymexylon  navale^  Europe,  (145,)  ship-timber  and  wood. 
Larva,  Lymexylon  sericeum^  (14G,)  wood. 
Larva,  Eyloccetus  ilwmcaTiiw,  (l47,)  wood. 
Larva,  Ptilinus  pectinicarnis,  Eiu*ope,  (153,)  wood. 
Insect,  Centronopus  calcaratus^  (159,)  stumps  of  black  oak. 
Insect,  Xylopinus  saperdoidcSy  (IGO,)  8tumi)s  of  black  oak. 
Insect,  Ilelops  mieansj  (1G7,)  under  bark. 
Lar\'a,  Oisiela  ceramboidcsy  Europe,  (1G8,)  in  oak. 
Larva,  Lagria  hirta^  Eur()i)e,  (100,)  uead  leaves. 
Larv-a,  Pyrochroa  coccineoy  (170,)  rotten  wood. 
Larva,  Synchroa  punctata^  (l-''3,)  rotten  wood. 

Oatmeal: 

Larva,  Sitodrepa  panicea,  (152.) 
Ox-eye  Daisy,  (Chrysat^tiiemttm:) 

Insect,  Macrodaetylus  subspinosus^  (C5,)  frequents  flowers. 
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Parasitic  on  other  Insects: 

Larva,  Mel<nd<€j  Europe,  (177.) 

Peach: 

Insect,  Macrodactylm  suh»pino8uSj  (65,)  foliage. 
Insect,  Cotinns  nitida,  (82,)  ripe  fruit  and  sap. 
Insect,  Erirhipis  inda,  (84,)  ripe  fruit  and  sap. 
Lar\'a,  Dicerca  divaricata^  (91,)  wood. 
Larva,  Chrysobothris  femoratUj  (97,)  wood. 
Larva,  Chri/sobothris  calca/raUx^  (99,)  wood. 

Pear,  (Pyrus  :) 

Insect,  Hoplia  deUliSy  (59,)  frequents  foliage  and  flower. 
Insect,  Diplotdxis  sardiday  (66,)  frequents  Ifoliage  and  flower. 
Insect,  tSeriea  tricolor^  (64,)  frequents  foUage  and  flower. 
Insect,  Cotalpa  lanigeraj  (77,)  foliage. 
Larva,  AgriltiSj  Europe,  some,  (102,)  wood. 

Pepper,  Red,  (Capsicum:) 

Larva,  Sitodrepa  panicea,  (152.) 

Pine,  (Pintts:) 

Insect,  Aulonium  parallelopipedumy  (38,)  under  bark. 
Insect,  Dichelonycha  aUncolliSy  (61,)  wkite  pine  foliage. 

^°«««t'  {  jSS,  }P»»*«^'  (75,)  foliage- 

Insect,  Valgus  aquamiger^  (88,)  in  rotten  wood  and  under  bark. 

LaiVa,  Chalcophora  Virginiensia.  (89,)  wood. 

Larva,  Chalc^hora  libertaj  (90,)  wood. 

Larva,  IHcerca  punctulataj  (93,)  pitch-pine  wood. 

Larva,  Ancylocnira  lineata,  (94,)  wood. 

Larva,  Ancylochira  striatOj  (95,)  wood. 

Larva,  Melanophilafulvoguttatay  (96,)  white-pine  wood. 

Larva,  Chrysobothria  Harrisiij  (98,)  wood. 

Larva,  Alalia  oculatusy  (107,)  wood. 

Larva,  Alaua  myopsj  (108,)  wood. 

Insect,  Hypophiwus  paralellus,  (166,)  under  bark. 

Insect,  Pytho  depressusy  Europe,  (1^,)  under  bark. 

Insect,  Pytho  AmericanuSy  {lS9y)  under  bark,  probably  predaceous. 

Plants  not  specified: 

Larva,  ElateridcBy  some,  (106,)  lives  on. 

Insect,  Rhipicera  marginataj  Europe,  (116,)  gnaws  under  stems. 

Plum,  (Pruntjs  Domestica:) 

Insect,  Macrodactyltis  siibspinosusy  (65y)  foliage. 
Insect,  La€hno8t€mafu8cay{61y)  fobage. 
Insect,  Lachnostema  micansy  (68,)  foliage. 
Insect,  Lachnostema  hirficulay  (69,)  foliage. 
Insect,  Holotrichia  crmulatay  (70,)  foliage. 
Insect,  TricJiestes  tristiSy  (71,)  foliage. 
Insect,  PolyphyUa  variolosay  (72,.)  foliage. 

Poplar,  (Populus:) 


Insect,  Cotalpa  lanigeray  (77,)  foliage. 
8 
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Potato,  (Solanum  tuberosum  :) 

Insect,  Meloe  angusUcollia^  (177,)  foliage. 
Insect,   J^^oJam,{JjJ;:^*' J  (179,)  foliage. 

Insect,  Epicauta  {  f^^^'^''^*^'''  }  (180,)  foliage. 
Insect,  Epicauta  vittata^  (182,)  foUage. 

Predaobous,  (preying  upon  other  insects,  and  generally  beneficial :) 

Larva,  insect,  CicpndelidcBj  (1.) 

Larva,  insect,  Cicindela  vulgariSj  (1.) 

Larva,  insect,  CaraMdce,  partly,  (3.) 

Larva,  insect,  Calosoma  calidumj  (3.) 

Larva,  insect,  Calosoma  scrutator^  (4.) 

Insect,  BracMnus  fumams,  (5.) 

Insect,  Lebia  grandis^  (6,)  aestroys  larva,  Doryphora. 

Larva,  insect,  DyUaciaiB^  partly,  (11.) 

Insect,  Oyr%nid(B{12.) 

Insect,  JHneutes  AmericanuSy  (12.) 

Larva,  Hydrophilidcej  (13,)  insect  feeds  on  vegetable  matter. 

Insect^  iMca/nuSy  Eur&pej  (51.)  caterpillars. 

Larva,  LampyndcBy  some,  (125,)  larva  of  borers. 

Larva,  Ellichnia  comtscuSj  (125,)  worms. 

Insect,  TelephoridcBj  (130,)  other  insects. 

Insect,  Telepliorus  bilineatvs.  (130,)  other  insects. 

Insect,  MalachidcBy  (131,)  other  insects. 

Larva,  Cleridce,  (132,)  otiier  insects.  , 

I^*'  {  ^J^'"»«'>^^''»^«*'  }  Europe,  (138,)  baxk  beefles. 

Larva,  Pseudoclenis  nigripes^  (139,)  Hylesinus  aculeatus. 
Insect,  Necrobia  violaceiM,  (144,)  other  insects. 
Larva,  Pytho  AmericanuSj  (189,)  Ehagium  lirieatum.1 

Puff  Ball.  (See  also  FuNaL) 

Larva,  Ccenocara  oculataj  (151.) 

Raspberry.  (See  also  Blackberry.) 

Insect,  Byturus  tomentostiSjEuiopey  (46,)  fruit. 

Larva,  Byturus  tomentosus  Europe,  (46,)  cuts  footstalk  of  dowei; 

Larva,  Agrilus  ruficolliSy  (101,)  pith  of  stem. 

Insect,  Dasytes  niger^  Europe,  (118,)  cuts  off  blossoms. 

Reeds: 

Insect,  Cyphon pallidusy  Europe,  (121,)  winters  in  stems. 

Rhubarb,  (Rheum:) 

Larva,  Sitodrepa  panicea,  (152,)  in  dried  root. 

Rice,  (Oryza  :) 

Larva,  Murmidivs  ovalis,  Europe,  (28,)  grain. 

Roots.  (See  also  Herbaceous  and  Grass  Roots.) 

Larva,  Maorodactylus  svbspiiwsuSj  (65,)  herbaceous,  &c. 
Larva,  Lachwstema  fusca^  &c.,  (67,)  herbaceous,  &c. 
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Boots.  <See  <also  !ISebbaoeot7B  aivb  Gbass  ItooTS.) 

Larva,  Cotalpa  lanigeray  (77,)  herbaceous,  &c. 
Larva,  Euryomia  inda^  (H4,)  herbaceous,  &c 
Larva,  JElater  obscuruSj  Europe,  (110.)  herbaceous,  &c. 
Larva,  Agriotes  mcmohnsj  &c.,  (112,)  uerbaceorls,  &c. 

Rose,  (Bosa:) 

LisecA)  Serica  sericeaj  (63,)  foliage,  flowers. 

Inserti,  {  IsJJgf^**^  }  vesperUnaj  (62,)  foUage,  flowers. 

Liseut,  Maorodactylvs  subspinosusj  (65,)  foliage,  flowers. 
Eye: 

Larva,  Insect,  ^Si&nw  gibtusj  Europe,  (8,)  roots,  grain. 
Up  of  Trees,  ETC : 

Insect,  LuownidcB^  {51.) 
Insect,  Cetoniiniy  (81.) 
Insect,  Cotinus  nitidaj  (82.) 
Insect,  JBrirhipii  inda^  (84.) 

Sxms.  (See  also  Oolleotioks  of  Natueal  Histoey,  etc.) 

Larva,  Dermestidaj  (45.) 
Larva,  Dermestea  mlpintiSj  (48.) 
Larva,  Anthrmua  variusj  (50.) 

Brails:    , 

Larva,  Insect,  Silpha  Icmgataj  Europe,  (16.) 

Larva,  Insect,  Silphidce^  Europe,  (16.) 

Larva,  Insect,  Lampyna  nootiluca^  Europe,  (126.) 

Snakes,  Dead.  (See  also  Oabbion.) 

Insect,  Necrophoms  americanus,  (18.) 

SpnLfiA: 

Insect,  Anibrenus  variusj  (50,)  on  flowers. 

Spawn.  (See  Fish  Spawn.) 

Spetjcb,  (Abies  :) 

Larva,  Ancylochira  striata^  (95,)  wood. 

SuGAB: 

Insect,  8ylva/nu8  mri7iaviefiH8.{3d^)  found  in. 

Lisect,  Nau8ibiu8  dentatus^  (42,)  found  in. 

T ^^«    (  Pyropharvs nocttlticusj  S.  America, )  ., /v^.  v^^^^^ ^^^^„^ 

^"^^^  \  Elater  W.  I?  \  (1^^,)  roots  of  canes. 

Sumach,  (Ehus  :) 

Insect,  AmvMkUi  variam^  (73,)  foliage. 
Sweet  Bbieb, 

Insect,  Serica  sericm,  (63,)  foliage. 
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IE  A, 

Insect,  Si/lvamis  mrinamemiSy  (30,)  floating  on, 
roBAOCO, 

Insect,  Sylvanus  suriTiameTms^  (39,)  eating  holes  in  dried  leaf. 

U:.1BELL1FERJE.   (ScC  alSO  FLOWERS.) 

Insect :  Anthrenus  variuSj  (50,)  flowers. 
Vegetables.  (See  Cabbage,  etc.) 

Vegetable  Substances  Decaying  or  Decomposing  : 

Insect,  IT7jdropliilid(Vj  some,  (13,)  (larvce  predaceous.) 

Insect,  Histeriilw,  partly,  (27,)  fonnd  in. 

Insects,  NitiduUdWj  (29,)  found  in. 

Larva,  Insect,  SteUdota  (jeininata,  (33,)  found  in. 

Insect,  Cri/pt6phar/idWj  (44,)  found  in. 

Larva,  Melolontliuke^  (59,)  in  vegctal)le  substances. 

Insect,  TenebrionidWj  partly,  (158,)  found  in. 

Vegetable  Eoots.  (See  also  Herbaceous  Roots.) 

Larva,  Elateridw^  (H^i)  feeds  on  roots. 
Larva,  Elater  ohscurusy  Europe,  (110,)  feeds  on. 
Larva,  Afelnnotus  commxmu^  (^14,)  feeds. on  roots. 
Larva,  Agriotes  se/jetiSj  (113,)  Europe,  feeds  on  roots. 

Walihjt,  ( Jxjglans  :) 

Larva,  Synoxylon  basilare,  (155,)  wood. 

Wasps,  (Vespa:) 

Larva,  Clems,  Europe,  (135,)  destroys  larva. 
Lar^'a,  BhipipJwrus  paradoxus^  Europe,  (175,)  in  nests. 
Larv^a,  Stylopidw,  (176,)  Europe,  in  body. 
Larva,  McloidWj  (177,)  Europe,  attached  to  body. 

Water  Plants: 

Insect,  HydropMlm  piceusy  (13,)  foliage. 

Wheat,  (Teiticum  vulgaee:) 

Larva,  Calathm  latus,  Europe,  (7,)  injures  grain. 
Larva,  Zahrus  gibbus,  (8,)  injures  grain. 
Larva,  Amara,  (9,)  injures  grain. 
Insect,  Harpalm  caliginosusj  (10,)  injures  grain. 
Larva,  Staphylinvs  f  Europe  (25.)  iDjures  plants. 
Laiva,  TrogoHta  dubia,  &c.,  (36,)  grain. 
Larva,  Sylvanm  surinamensiSj  (30,)  grain. 
Larva,  Sitodrepa  panicea.  (152,)  grain. 
Insect,  RhizopertkapusiUa.  (157,)  grain. 
Larva,  Tenelyn(mid<e,  partly,  (150,)  grain. 

Whoetleberry,  (Vaccinitoi  :) 

Insect,  Saica  incolovj  (64,)  frequents  bushes. 
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Willow,  (Saldc,)  Osieb,  etc  :)  &c 

Larva,  Lucanus  dama,  (51,)  wood. 

Larva,  Dynastes  tityruSy  (80,)  decaying  wood. 
Wood  in  General.  (See  also  Apple,  Oak,  etc.,)  &c, 

Laiva,  DynastidWy  some,  (80,)  decaying  wood. 

Larva,  Pelldnota  ptinctatay  (76,)  decaying  wood. 

Larva^  Elateridce^  (106,)  some,  decaying  wood. 

Larva,  MelanotTis  communis^  (114,)  decaying  wood. 

Larva,  LycuSj  (122,)  found  in  decaying  wow. 

Insect,  Orthopleura  damicomiSy  (142,)  found  in  decaying  wood. 

Ijarva,  Ptinidcdy  (149,)  found  in  decaying  wood. 

Insect,  CAipes  cinerca,  (148,)  common  about  old  frame-housea. 

Larva,  PtiUnus  pectinicomisy  Europe,  (153,)  wood. 

Woolen  Cloth: 

Larva,  PHnusfury  Europe,  (150.) 
WoBiis,  Earth  Wobms  : 

^^*'  { fssiizr  ^^''''"' }  (^^-^ 

liorva,  Telcphorasy  Europe,  (130.) 

TOWNEND  GLOVER. 
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Sm:  Numerous  packages  of  seeds  and  plants  aiH3  yearly  placed  in  my 
hands  for  trial  in  the  garden.  These  are  sent  to  the  Department  in  good 
faith,  with  a  view  to  .the  introduction'  and  dissemination  of  valuable 
and  useful  plants ^  but  the  mjyority  of  these  donations  proves  either  to  be 
well  known  species,  or  those  of  but  little  special  value ;  and  very  fre- 
quently the  plants  are  shrivelled  and  dead  when  unpacked,  and  the  seeds 
fail  to  vegetate. 

UTAH  CURRANTS. 

Both  seeds  and  plants  of  these  currants  have  been  repeatedly  sent  to 
the  Department  during  the  past  six  years.  They  appear  to  be  varieties 
of  Kibes  aurmm,  and,  although  the  miit  of  several  of  them  is  large,  of 
fine  appearance,  and  of  a  variety  of  colors,  from  light  yellow  to  black, 
yet  it  has  large  seeds  and  but  litth^  i>nlp,  and  will  not  probably  be  culti- 
vated where  the  improved  varieties  of  the  red  currant,  Bibes  rubrum^  can 
be  procured.  It  is  said  that  fine  jellies  have  been  prepared  from  these 
fruits,  forming  a  good  substitute  for  that  produced  from  the  red  and  the 
white  currant  of  the  gardens.  Many  of  these  Utah  sorts  produce  as 
large  fruit  as  thft  Cherry  currant,  but  of  no  distinctive  flavor. 

DARIO    GRAPE. 

Under  this  name  seeds  of  a  grape  were  received,  in  1863,  from  the 
United  States  consul  at  Damascus,  said  to  have  been  collected  from  the 
pea^santry  of  the  village  of  Dario.  They  were  highly  recommended. 
The  seeds  vegetated  freely,  but  the  plants  have  proved  to  be  unsuited  for 
open  air  culture  in  this  climate.  In  order  to  prove  the  quality  of  the 
firuit,  plants  were  placed  in  a  glass  structure,  where  they  produced  a 
small  grape  of  no  particular  merit ;  quite  inferior  to  good  varieties  of  the 
foreign  grape. 

ROCKY  MOUNTAIN  CHERRY. 

This  cherry  was  described  in  the  report  of  the  Department  for  1866, 
where  it  was  claimed  to  possess  desirable  qualities  as  a  fruit.  Plants 
received  by  the  department  have  fruited  during  the  past  season,  prov- 
ing to  be  identical  with  the  sand  cherry.  The  fruit  has  no  particiUar 
merit,  the  plant  being  a  slender  growing  bush,  botanically  interesting, 
but  not  otherwise  valuable. 

GRAPES  FROM  AUSTRALIA. 

In  the  spring  of  1863,  a  package  of  grape  cuttings  was  received  from 
Melbourne.  They  were  cut  into  pieces  about  two  feet  in  length,  and 
packed  in  a  tight  case  so  as  to  be  completely  enveloped  in  charcoal  dust. 
Notwithstanding  the  length  of  time  that  elapsed  during  their  passage. 


Digitized  by 


Google 


REPORT  OF  SUPERINTENDENT  OP  GARDEN  Am>  GROUNDS.      119 

and  •the  various  casualties  of  climate  and  transshipments,  they  were  in 
perfect  condition  when  opened,  fresh  and  succulent,  propagating  freely 
from  single  eyes.  These,  although  received  under  various  local  names, 
proved  to  be  known  varieties  of  the  foreign  grape,  Vitis  vinifera.  Sam- 
ples were  fruited  under  glass ;  those  in  the  open  air  have  lingered  on 
with  more  or  less  vigor,  a  few  dying  out  yearly ;  the  past  season  finish- 
ing the  last  of  them. 

The  same  result  has  been  experienced  with  a  collection  of  the  so-called 
Hxmgarian  grapes,  which  were  received  and  planted  several  years  ago. 
Some  of  the  plants  fruited,  bearing  good-sized  and  well-flavored  fruit, 
which,  however,  failed  to  mature,  on  account  of  diseased  foliage,  and  con- 
sequent checked  growth.  The  last  remnants  of  this  collection  have  also 
disappewed. 

NATIVE  GRAPES. 

The  Concord,  Hartford  Prolific,  Ives,  Perkins,  Clinton,  and  Dracut 
Amber  hare  proved  to  be  the  only  varieties  perfectly  exempt  from  dis- 
ease during  the  past  year.  The  Adirondack.  Zona,  Delaware,  Rebecca, 
Diana,  and  others  of  very  superior  flavored  mdt,  when  compared  with 
the  preoediiig  list  of  healthy  varieties,  will  decidedly  take  preference  in 
localities  coigenial  to  their  growth ;  but  their  liability  to  disease  should 
always  be  taien  into  consideration,  when  extensive  planting  is  contem- 
plated. The  ionditions  securiug  success,  although  known,  cannot  always 
be  made  avaiable,  and  in  planting  in  new  localities,  experiment  can  best 
decide  upon  tie  most  suitable  varieties. 

The  Diana  Hamburg  proves  to  be  one  of  those  grapes  the  liability  of 
which  to  disease  renders  tbeir  profitable  culture  extremely  local.  In  this 
respect  the  rariety  named  is  no  exception  to  other  hybrids  between  the 
native  and  ^e  exotic  grapes,  especially  when  they  partake  largely  of  the 
qualities  of  ;he  latter. 

Several  h;brids  received  from  Mr.  Arnold,  of  Paris,  Canada  West,  by 
whom  they  ^ere  originated,  are  not  yet  of  sufliciont  strength  to  fruit; 
their  growll^  so  far,  is  satisfactory. 

The  Fedon  grape,  received  from  Mr.  Cruickshanks,  of  Chelsea,  Massa- 
chusetts, is  evidently  of  exotic  origin ;  its  growth,  however,  as  is  not 
unusual  for  i  time  with  varieties  of  the  fereign  species,  has  been  healthy 
and  even  luairiant.    It  has  not  yet  fruited. 

The  same  -emarks  may  be  applied  to  the  Weehawken  grape,  donated 
by  Dr.  Biedlof,  of  Hoboken,  New  Jersey,  who  introduced  the  variety. 

HYBRIDS  OF  THB  SCUPPBRNONO. 

Dr.  A.  P.  '^^ylie,  of  Chester,  South  Carolina,  who  has  been  studiously 
endeavoringto  Improve  the  Scuppemong  grape,  has  favored  the  Depart 
ment  with  sane  of  his  productions.  In  a  letter  accompanying  them,  he 
remarks  th^  he  has  established  the  following  facts  in  regard  to  hybrid- 
izing the  Smppemong: 

"1st.  Th)  Scuppemong  cannot  be  hybridized  by  any  species  of  Amer- 
ican grapei,  and  not  even  by  its  own  hybrids  with  foreign  varieties. 
2d.  The  foBign  species  (Vitia  vinifera  J  can  be  hybridized  by  Scupper- 
'  nong.  3d.  Ill  native  species  and  varieties,  as  well  as  foreign  species,  can 
oe  hybridizKi  by  hybrid  Scuppemong ;  and,  if  any  useful  hybrid  Scup- 
pemongs  aB  ever  produced,  it  will  l^  ftx)m  operations  in  this  direction.'^ 

These  plmts  undoubtedly  present  external  evidences  of  hybridization; 
the  i>eculia>  slender  foliage  and  wood  of  the  Scuppemong  are  plainly 
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discernible.  In  my  last  report  T  alluded  to  tlie  "  belt  of  no  frost '^  regions 
on  the  slopes  of  the  southern  mountain  ranges,  more  particularly  to  the 
spurs  of  the  Blue  Ridge,  in  North  Carolina,  as  noteworthy  grape-grow- 
ing localities.  This  important  subject  was  first  brought  promiueutly  into 
notice  by  Mr.  Silas  McDowell,  of  Franklin,  Macon  County,  North  Caro- 
lina. In  a  recent  letter  from  this  gentleman  he  remarks  thjrt  further 
observations  have  enabled  him  to  state  that,  "the  frost  line  is  not  per- 
manently fixed  at  any  particular  height  on  a  mountain,  but  takes  a  higher 
or  lower  range  according  to  the  degree  of  frost  that  produces  it ;  vrithin 
the  space  of  eleven  years  its  maximum  height  has  been  three  hundred 
feet,  and  its  minimum  height  one  hundred  and  twenty-five  feet,  \erticaL 
The  maximum  is  attained  when  the  thermometer  falls  to  tweaty-four 
degrees,  and  the  minimum  when  the  thermometer  shows  tlirty-one 
degrees.  Another  fact  ascertained  is,  that  there  is  no  fixed  dew-line  on 
our  mountain  sides,  but  that  it  gradually  abates  as  you  asceid,  and  at 
the  height  of  three  hundred  feet  flie  dew  is  too  light  to  produce  either  a 
grape-rotor  leaf-blight.  Hence  we  understand  why  the  tJiermal  xme  is  both 
warm  and  dry — the  true  cause  why  grapes  growing  in  that  ng^on  never 
fail  to  ripen  their  fruit  in  perfection.  I  will  not  venture  to  wy  that  the 
grape  will  never  rot  within  the  limits  of  that  zone,  because  an  exceed- 
ingly wet  summer  might  produce  that  result;  but  this  I  cxn  say:  The 
Isabella  is  decidedly  the  most  unreliable  grape  that  we  have,  when 
planted  in  our  low  valleys;  but,  where  the  vines  are  gowin^  on  the 
slopes  of  the  mountains,  they  have  not  failed  to  ripen  theirfruit  tor  more 
than  thirty  years,  whether  the  season  was  wet  or  dry.  [n  relation  to 
a  climate  and  soil  most  congenial  to  the  grape,  within  tie  field  of  my 
observations,  I  would  name  that  portion  of  tne  Allegiany  range  of 
mountains  which  runs  through  western  North  Carolina  aad  northern 
Georgia,  named  here  Blue  Eidge.  The  main  direction  of  Ihis  range  is 
from  northeast  to  southwest  at  its  most  southern  bend,  naclling  the 
thirty-fifth  degree  of  north  latitude ;  and  the  crests  have  an  average 
height  of  about  three  thousand  feet,  perpendicular,  abovethe  tovel  of 
tide-water.  The  waters  that  flow  from  them  on  the  northvest  side  run 
into  the  Mississippi,  and  those  of  the  southeast  directly  intoihe  Atlantic. 
The  country  on  the  Atlantic  side  sinks  rapidly  by  a  succe«ion  of  long 
sunny  8loi)es,  reaching  down  into  the  plain  or  level  counry.  It  is  on 
these  slopes  that  the  atmosphere  is  pure  and  dry,  a  refuge  for  the  con- 
sumptive, as  diseases  of  the  lungs  have  never  yet  been  kiown  to  origi- 
nate among  the  inhabitants  of  Siese  diy,  fogless  mountaiss ;  and  here 
also  will  the  grape  find  its  most  salubrious  climate  and  genial  home ; 
and,  if  ever  a  *  Johannisberger,'  a  *Medoc,'  or  a  ^Margeaux  is  found  on 
this  side  of  the  Atlantic,  in  my  opinion  it  will  be  here.^ 

PEARS. 

The  frequent  loss  of  bearing  trees  by  blight  is  a  fiiiiful  source  of 
vexation  and  loss  in  many  localities.  It  is  now  fully  established  that 
the  active  agent  in  this  disease  is  fungoid  growths. 

It  cannot  be  doubted  that  healthy  vegetation  may  be  attacked  by 
these  minute  organisms  of  destruction ;  but  it  is  'still  qiestionable 
whether  they  will  origiuate  on  a  iierfectly  healthy  plant.  Itseems  more 
generally  true  that  diseased  or  unhealthy  individuals  contrat^t  this  form ' 
of  rapid  decay,  from  which  it  is  communicated  to  others.  \fe  know,  for 
instance,  that  decayed  pot^itoes  and  apples  will  communicaB  their  con 
ditions  to  healthy  siHjcimens  when  placed  in  contact  with  ttem. 

Among  the  many  reasons  that  have  been  suggested  oj^  a  oause  ot 
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blight  in  the  pear  tree,  that  of  mmpened  wood  has  not  been  the  least  fre- 
qnent ;  and  the  fact  that  many  independent  observers  have  arrived  at 
the  same  conclusion  seems  to  point  it  out  as  a  probable  cause. 

It  cannot  have  escaped  the  notice  of  persons  who  have  had  a  general 
collection  of  pear  trees  under  their  care  and  observation  for  a  series  of 
years,  that  those  plants  which  have,  by  whatever  means,  been  uiduced  to 
grow  freely  until  late  in  the  season,  and  have  been  overtaken  by  frosts  while 
their  growth  was  soft  and  succulent,  have  been  the  first  to  show  symp- 
tons  of  disease.  There  are  many  noted  instances  on  record  showing 
that  pear  orchards,  while  kept  under  a  continued  system  of  disturbing 
cultivation,  surface  stirring  during  the  summer,  manuring  'and  plough- 
ing during  the  winter  and  spring;  have  been  severely  thinned  by 
blighted  limbs  and  dead  trees,  but  which  have  been  rendered  hotii 
fruitful  and  healthy,  and  all  diseases  checked,  by  simply  abandoning  all 
such  cultural  expedients,  and  employing  the  scythe  as  the  only  imple- 
ment in  keeping  weeds  and  undergrowths  in  check.  It  is  not  at  all  uncom- 
mon to  meet  with  comments  deprecatory  of  this  "  negligent  treatment,''  as 
it  is  termed.  We  must  not,  however,  be  too  strongly  influenced  by  mere 
terms,  or  words,  especially  when  they  are  misapplied.  All  appliances 
and  operations  that  are  distinguished  by  the  term  culture  should  have 
for  their  object  the  increase  and  healthy  development  of  the  products  to 
which  they  are  directed.  Cultivation,  in  this  instance,  is  a  term  indica- 
tive of  those  operations  necessary  to  maintain  a  healthy  equilibrium  of 
the  elements  of  plant  growth.  It  therefore  ceases  to  be  a  proper  term 
when  describing  operations  the  effects  of  which  are  clearly  to  induce 
disease  in  plants,  by  encouraging  extension  of  growth  at  improper 
periods.  If  the  health  or  the  productiveness  of  an  orchard  depends  upon 
the  absence  of  all  disturbance  of  the  soil  over  the  roots  of  the  trees,  fur- 
ther than  may  be  necessary  to  prevent  extended  spread  of  weeds  or 
undergrowths  by  occasionaUy  mowing,  it  seems  diflScult  to  understimd 
why  such  treatment  should  be  denounced  as  improper,  and  designated 
as  "negleeted  culture.''  Still,  it  is  quite  as  reasonable  to  use  that  phrase, 
under  the  circumstances,  as  it  is  to  characterize  a  course  «f  treatment 
that  stimulates  plants  to  their  destruction,  by  the  high-sounding  term  of 
"scientifie  cultivation." 

Among  other  operations  tending  to  the  production  of  unripened 
growths,  late  summer  pruning  may  be  mentioned  as  one  of  the  most 
injurious.  Although  the  practice  is  not  so  prevalent  as  it  was  ten  years 
ago,  it  is  far  from  being  obsolete:  but  as  cultivators  shape  their  practice 
more  and  more  from  the  knowledge  acquired  by  study  of  cause  and 
effect,  rather  than  from  one-sided  theories,  (an  error  we  "are  all  prone  to 
adoiit,)  summer  "  shortening  in,"  as  it  is  tecnnically  termed,  will  have  few 
advocates,  and  still  fewer  practitioners. 

It  is  now  many  years  since  the  writer,  somewhat  timidly,  recom- 
mended root  pruning  as  an  auxiliary  to  truitfiilness.  and  as  a  corrective  of 
evila  resulting  from  plethoric  growth  in  trees.  This  ancient  operation 
is  an  innovation  upon  the  rules  at  present  established,  and  will  be  per- 
formed only  by  those  who  are  not  trammeled  by  popular  opinion,  when 
opposed  to  convictions  formed  from  careful  observations  and  practical 
study  of  vegetable  economy — a  class  of  cultivators  rapidly  increasing  in 
numbers  and  influence.  * 

It  may  be  well  questioned  whether  the  system  of  "  shortening  in,"  now 
so  generally  performed  on  fruit  trees  at  the  winter  pruning,  is  not  more 
injurious  than  beneficial  in  most  cases.  In  establishing  the  base  or 
foundation  for  a  spreading  form  in  young  trees,  a  shortening  back  of  the 
youngest  shoots  will  be  unavoidable,  but  that  a  continuation  of  such 
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treatment  is  necessary  is  known  to  be  a  fallacy.  The  continued  encour- 
agement tlius  given  to  a  multiplication  of  young  shoots  prevents  the  forma- 
tion of  ftiiit-producing  branches ;  the  trees  become  dense  with  slender 
growths,  requiring  constant  thinning  and  manipulation  to  preserve  even 
3ie  appearance  of  a  frait-bearing  tree.  Seeing  that  the  objects  desired 
are  so  widely  dift'erent,  it  must  be  apparent  that  the  treatment  best 
adapted  to  form  plants  into  a  close,  thick-set  hedge  cannot  be  a  proper 
mode  of  managing  those  cultivated  solely  for  their  fruits. 

It  is  probable  that  the  best  mode  of  managing  pear  trees  is  to  refrain, 
as  far  as  possible,  from  shortening  back  the  leading  points  of  branches, 
thus  giving  them  an  opportunity  of  producing  fruiting  spurs  over  the 
entire  surface  of  the  yearly  growths,  which  they  will  spexnlily  do  if  not 
disturbed  by  the  pruning  kn&e ;  and  when  they  become  destitute  of  such- 
spurs  near  the  base  or  main  trunk  of  the  tree,  as  in  time  they  most  cer- 
tainly will,  and  it  is  desired  to  keep  the  plants  low  or  dwarf  in  habit, 
these  long,  spurless  branches  cAn  be  thinned  out  by  removing  them 
entirely,  cutting  them  quite  dose  to  the  trunk,  supplying  their  place 
with  young  shoots,  somewhat  similar  to  the  mode  adopted  in  the  so- 
called  "  renewal  system  "  of  pruning  the  grape-vine.  Whatever  mode 
may  be  adopted,  it  is  perfectly  evident  that  many  of  the  failures  in  i)ear 
culture  are  clearly  traceable  to  erroneous  practices  and  false  ideas  of 
culture. 

ARBORETUlVr. 

Much  time  and  attention  have  been  given  to  the  improvement  of  the 
grounds  of  the  Department.  The  flower  garden  in  the  main  front  of  the 
building  is  completed,  with  the  exception  of  the  architectural  terraces. 
The  principal  avenues  and  walks  are  rapidly  approaching  completion. 
Draining  has  been  effected  as  far  as  means  wiU  allow;  much,  however, 
of  this  fundamental  work  remains  to  be  done,  as  the  grouncl  is  largely 
underlaid  with  a  retentive  sabsoiL  For  purposes  of  protection  and  shel-. 
ter,  an  Osage-orange  hedge  has  been  planted  around  the  boundaries  of 
the  inclosure. 

About  three-fourths  of  the  list  of  plants  have  been  secuied,  and  pre- 
parations for  planting  are  now  in  progress,  so  that,  when  tiie  proper 
season  arrives,  no  delay  may  occur  in  placing  each  plant  in  its  assigned 
position.  The  space  allotted  to  each  plant  is  computed  so  as  to  allow 
fuU  development  of  growth  for  a  period  of  forty  years,  so  far  as  data 
have  been  available  in' deeiding  upon  the  respective  dimensions  each 
will  assume.  Alterations  as  indicated  by  progressive  development  can, 
to  a  great  extent,  be  effected  for  many  years  to  come,  without  interfering 
with  the  main  design,  and,  in  view  of  the  novelty  of  the  arrangement, 
such  modifications  may  become  necessary ;  but  it  is  believed  that  there 
will  be  but  few  changes  to  make  in  the  present  position  of  the  plants. 

A  list  of  the  plants  and  also  the  classmcation  adoptetl  m-e  subjoined. 
In  some  of  the  orders  slight  additions  will  be  made  to  the  present  niun- 
bers;  but  as  the  collection  stands,  it  forma  probably  as  complete  an 
arboretum  as  is  to  be  found  in  any  country. 

DIG  OTYLEDONiE.^ANG  10  SPERMS. 

DmSION  I.  — PC«.YPET.\1JD. 

Magkollvcu^.  — Magnolia,  10  species,  9  varieties  ;  SclkSzoBdrft,  1  speci^a ;  Ka(Uac»,  1 

species ;  Liriodeudron,  1  s][>ecie6,  3  Torioties. 
ANONACEiB.  — ^Asimena,  2  species. 
LAiiDiZABALACEiB.— Akebia,  1  species ;   Stauntonia,  1  species. 
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Mkkispebk k€W,K, — Coccnlus,  1  species;  Menispemmm,  1  species;  Calycocarpnm,  1 

speciefi. 
BKRBfcRiDACiLE. — Berberis,  20  species,  10  varieties ;  Mahonia,  10  species. 
fl YPERiCACE^E. — Hypericum,  6  species ;  Audrosaemum,  1  species. 
Tamahiscixe^. — ^Tamarix,  6  species. 
Halvace£. — Hibiscus,  I  species,  10  varieties. 
&TERcrT.iACK^. — Stercnlia,  1  species. 
ToJACKM. — ^TUia,  2  species,  20  varieties. 
Cahelliacejs. — Stuartia,  2  species;  Gordonia,  1  species 
MF.i.iJi<Ty.<F.. — Melia,  2  species. 

RcTACEifi. — Zanthoxylum,  2  species ;  Ptelea,  2  species,  1  variety 
Bemarxtbackol — Ailanthos,  1  species. 
CoRiAKJBiW. — Coriaria,  3  species. 
ANACAKDL4CELS. — Hhos,  7  SDCcies ;  Pistacia,  2  species. 
Rhamnace^. — Rhamnufl,  11  species,  4  varieties ;  Frangola,  2  species ;  Sa^eretia,  1  si>e- 

cies ;  Berchemia,  1  species ;  Zi^yphus,  1  species ;  Ceanothns,  13  species ;  Palioiais, 

1  species. 

Celastrace^. — Euonymus,  9  species,  11  varieties  j  Celastrus,  1  species. 

Sapixdacels. — I,  8taph^leact€B :  Staphylea,  3  8i>ccies.  XL  Sapindiuxa  vercp :  ^sculus, 
11  species,  12  varieties ;  Kolreuteria,  1  species.  HI,  Jcerineof :  Acer,  27  8i)ecies,  17 
Tanetioe;  Negundo,  1  species,  4  varieties. 

LEOUiONosie.— Sub-order  I,  PapilianacecB,  Tribe  I,  Lote» :  Genista,  13  species,  1  vari- 
ety ;  Ulex,  3  ^cies,  1  variety ;  Spartiuin,  1  species,  1  variety ;  Laburnum.  2  spje- 
ciee,  11  varieties:  Cytisns,  16 species;  SarolJianmns,  1  species,  1  yariety;  Ononis, 

2  species ;  Amorpna,  5  species,  1  variety ;  Colutea,  2  species ;  Robinia,  3  species,  25 
varieties;  Caragana,  11  species;  Halimodendron,  1  species;  Wistaria,  3  species,  2 
varieties.  Tribe  II,  Hedysareae :  Coronilla,  1  species.  Tribe  V,  Sophore® :  Sopho- 
ra,  1  species,  2  varieties ;  Cladrastis,  1  species. — Sub-order  II,  C<m(upiniect,  Cercis, 
2  species,  2  varieties ;  Gymnocladus,  1  species ;  Gleditschia,  6  species,  5  varieties. — 
Pno-order  lO,  MimoafCB.    Albizzia^  1  speciesL 

RoSACSJB. — Sub-order  I,  Amygdal&x,  Amygdalus,  3  species,  16  varieties ;  Amygdalopis,  1 
species :  Pmnus,  27  species,  12  varieties, — Sub-order  II,  Amocsce  rerar.  'Pnbe  I,  Spi- 
Tseess :  Kerriaj  2  species,  2  varieties ;  Spinea,  41  species,  6  varieties ;  Schizonotus,  2 
species,  1  variety.  Tribe  U,  Dryadea:  Potentilla,  2  species,  2  varieties;  Rubus, 
8  species,  5  varieties. — Sub-order  UI,  Pomea.  CratJDgus,  36  species,  27  varieties ; 
Photinia,2  8X)ecies;  Cotoneaster,  18  sx>ecies;  Amelanchier,  5  species,  5  varieties-; 
liespilos,  2  species;  Pyms,  33  species,  40  varieties ;  Cydonia,  2  species,  12  varie- 
ties. 

CALTCANTHACEiB. — Calvcantbus,  6  species ;  ChimonantlraB,  1  species,  2  varieties. 
'  LTTH&ACEiB. — Pnnica,  2  species ;  Lagerstroemia,  5  species. 

SAXiFRAGACEiE. — Sub-oidcr  I,  OrosstiuB,  Ribes,  24  species,  7  varieties. — Sub-order  n, 
Etoalloniea,  Itea,  1  species.— Sub-order  HI,  Hyanrangvsa.  Hydran^^  5  species: 
Decumaria,  1  species ;  Philadelphus,  9  species,  7  varieties ;  Deutzia,  6  species,  x 
varieties. 

Ha^iamklace^b. — ^Tribe  I,  Hamameless :  Hamamells,  1  species.  Tribe  n,  Fotbergillen : 
Fothergilla,  1  sx>ecies.    Tribe  lU,  Balsamiflnm :  Idquidamber,  2  species. 

Umbelliferjs. — Bnplenrum,  1  species. 

ARAiiACE& — ^Aralia,  3  species ;  Hedera,  3  speciss,  4  Tuieties. 

CoRMACEiE. — Comus,  12  species  4  varieties;  Bentluunia^  1  species;  Nyssa,  3  species; 
Garrya,  1  species. 

Division  U.— Monopetauejc 

Capru  OUACE JB. — ^Tribe  I,  Lonicereie :  LinnnM^,  1  species ;  Sympboricarpus,  5  species, 
1  variety ;  Lonicera,  35  species,  11  varieties ;  DierviUa,  4  sjyecies,  13  varieties ;  Ley- 
eesteria,  2  species.  Tribe  H :  Sambncns,  4  species,  9  varieties ;  yibumuni>  17  spe- 
cies, 6  varieties. 

RuBiACEfi.— Sub-order  H,  Cinchonea,  Cophalantbas,  1  species.— Sub-order  IH,  Lo- 
games,    Gelsemium,  1  species. 

CoMPOBiTJS.— Sub-order  1,  TuhuXifiorcB.  BaocharidesB :  Baccharis,  3  species.  Senecion- 
ide» :  Iva,  1  species ;  Artemisia,  3  species. 

Eeicace£. — Sub-order  I,  VacdniecB,  Gaylussacia^  5  species ;  Yaccinium,  16  species,  5 
varieties ;  Chiogenes,  1  species. — Sub-order  II,  EHdnea,  Arotostaphylos,  2  sjiecies ; 
Epigiea,  1  species ;  Arbutus, 4  emecies;  Leucotboe,  5  species ;  Cassandra,  1  species: 
Casdope,  2  species;  Andromeda,  7  species;  Oxydendrum,  1  species;  Clethra,  2 
roecies j  PhyUodoce,  1  species ;  Pemettya,  2  species-:  Kalmia,  7  species,  2  varieties ; 
DaboBcia,  1  species,  1  varietv ;  Mensiesia,  2  species,  2  varieties^;  Azalea,  4  species,  2 
varieties;  Rhododendron,  6  species;  Rnodora,  1  species;  Ledum,  2  species ;  Lois- 
deuria^  1  species ;  LeiopnyHum,  1  specios. 
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Aquifoluck£. — D6Z,  25  species,  14  yorieties;  MyglndOy  1  species;  Nemopantlies,  1 
species. 

Styrace^. — Styrax,  4  species ;  Halesia,  3  species ;  Symplocos,  1  species. 

Cyrillacejs. — Cyrilla,  1  species ;  Elliottia,  1  species. 

EBENACEiE. — Diospyros,  2  species. 

Sapotacel^. — Bumelia,  4  species,  1  variety. 

BigkoniacrjE. — Bi^onia.  1  species ;  Tecoma,  2  species ;  Catalpa,  4  species. 

ScROPnuLARiACK^. — Panlownia,  1  species ;  Bnddlea,  1  si)ecies. 

Verbenace^. — Callicarpa,  1  species;  Vitex,  2  species,  1  variety. 

AfiCLEPiADACEiE. — Pcripioca,  1  species. 

JasminaceuE.— Jasminom,  9  species,  1  variety. 

Oleacke. — ^Tribe  I,  Oleinecs:  Ligustmm,  12  species,  4  varieties;  Olea,  1  species; 
Chioaanthus,  1  species,  1  variety.  Tribe  II,  Syringea) :  Syrinjra,  4  species,  '34  vari- 
eties; Fontanesia,  1  species;  Forsythia,  3  species.  Tribe  III,  Fraxinete:  Fraxi- 
nus,  19  species,  16  varieties;  Omos,  2 species.  Tribe  IV,  Forestierete :  Forestiera, 
2  species. 

Division  m.— ►Apetai^. 

ARiSTOLOCXiLiCK*:. — Aristolochia,  2  species. 

PoLYGONACKfi. — Bmnnichia,  1  species. 

LAURACEiE.— Laurus,  1  species ;  Persea,  1  species,  1  variety ;  Sassafras,  1  species ;  Lin 
dera,  2  species:  Tetranthera,  1  species. 

Thymeleace^. — Dirca,  1  speeics;  Daphne,  7  species,  6  varieties. 

£l£agnace^. — Sbephordia,  2  species ;  ElsBagnos,  5  species,  1  variety ;  Hippoph®,  2 
species,  1  variety. 

Santalac&£. — Darb^a^  1  species;  Pyrolaria,  1  species;  Backleya^  1  species. 

EupnoRDiACKC. — Stillmgia,  1  species ;  Baxos,  8  species,  9  varieties. 

Empetrace^.— Empetmm,  1  species ;  Corema,  1  species ;  Ceratiola,  1  species. 

Urticace^e. — Sub-order  I,  iTlmacecB,  Ulmus,  17  species,  37  varieties ;  Planera,  3  species ; 
Ccltis,  5  species,  2  varieties.  8u  b-order  II,  Artocarpea.  Moms,  5  species,  4  varie- 
ties ;  Broussonetia,  1  species,  1  variety ;  Maclnra,  2  species,  1  vanety ;  Ficus,  1 
species. 

Platanace^.— -Platanns,  3  species,  2  varieties. 

JuoLAXDACRS. — Juglans,  3  species,  3  varieties ;  Carya,  10  species,  1  variety ;  Ptero- 
carya,  1  species. 

CuPULiFERiE.— Querctis,  39  species,  51  varieties ;  Castanea,  3  species,  12  varieties ; 
Fagns,  3  specLps,  13  varieties ;  Corylus,  4  species,  2  varieties  ;  Carpinus,  2  species, 

4  varieties :  Ostrya,  3  species. 

Myricacr*:. — ^Alyrica,  3  species,  2  varieties ;  Comptonia,  1  species. 
Betui^ceje. — Betula,  9  species,  6  varieties ;  Alnus,  7  species,  9  varieties 
Saucaceje.— SaKx,  121  species,  12  varieties ;  Popolas,  12  species,  C  varieties. 

GYMNOSPEBM^. 

C0NIFEIL£. — Sub-order  I,  AhieHnecB.  Pinus  Binae,  25  species,  24  v.irieties  j  Pinns  Ter- 
natie,  25  species,  3  varieties ;  Pinns  Qnins,  35  species,  5  varieties ;  Pmus  Dubi», 

5  species ;  Abies  Verae,  14  species,  23  varieties,  Tsnga :  Abies,  7  species,  6  varie- 
ties. Picea  Bracteata :  Abies,  10  species,  8  varieties.  Picea  Brevebracteata :  Abies, 
11  species, 5  varieties;  Cedrns,  3  species,  6  varieties;  Cunningbamia,  1  species,  1 
variety;  Sciadopitys,  1  species;  Sequoia^  2  species;  Larix,  9  species,  7  varieties; 
Psendolarix,  1  species ;  Arancaria,  7  species,  5  varieties ;  Dammara,  8  species,  2 
varieties.— Sub-order  II,  Cupressineat,  Junipems  (oxycedrus),  7  8i>ecic8, 7  varieties ; 
Jnnii>enis  (Sabinte),  S  species,  12  varieties :  Jnniperus  (Cupressoides),  16  species,  2 
varieties;  Widdringtoma,  5  species;  Callitris,  1  species;  Libocodrus,  4  species; 
Actinostrobus,  1  species ;  Frenela,  19  species ;  LaBcnhardtia,  1  species ;  Pitzroya,  1 
species ;  Thuja,  3  species,  15  varieties ;  Thnjoi)sis,  3  species,  2  varieties ;  Biota,  1 
species,  15  varieties ;  Cnpressus,  20  species,  15  varieties ;  Retinospora,  5  8X>ecies,  7 
varieties ;  Ciyptomeria,  1  species,  4  varieties ;  Taxodium,  1  species,  4  varieties ; 
Glyptostrobns,  2  species.    Sub-order  III,  Taxinea,    Taxns,  7  species,  21  varieties ; 


species,  1  variety ;  Veitchia,  1  species. 

WM.  SAUNDERS. 
Hon.  Horace  Cafrok,  CommiitUmm'. 
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REPORT  OF  SUPERINTENDENT  OF  SEED  DIVISION. 


Sm :  The  foUoTving  tabular  statement  shows  the  quantity  and  kinds 
of  seeds  sent  from  this  division  during  the  yeAr  ending  December  31, 
1868: 
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Seeds  for  field  culture. 
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16,539 


Quarts. 
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1,526 
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3,334 


Quarun. 

1,428 

2.520 

1,256 

393 


5,597 


The  United  States  and  territories  embrace  about  twenty-four  degrees 
of  latitude  and  fifty-eight  degrees  of  longitude,  and,  in  consequence  of 
difference  of  elevation,  direction  of  winds,  and  contiguous  oceans,  wide 
isothermal  differences  of  temperature  are  manifest  even  in  the  same  lat- 
itude ;  but  within  the  different  latitudes  of  these  extended  limits  are 
found  great  diversities  of  climate  and  soil,  adapted  to  the  growth  ot 
plants  of  every  quarter  of  the  globe.  The  distribution  of  seeds  was 
made  with  reference  to  climatic  and  thermal  peculiarities;  but  the 
adaptability  of  seeds  to  different  seils  can  be  satisfactorily  ascertained 
only  by  the  sure  test  of  experiment,  and  it  is,  therefore,  to  be  regretted 
that  practical  farmers  do  not,  as  requested,  more  generally  report  to  the 
department  the  results  of  their  experiments  with  seeds  sent  to  them. 
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All  important  facts  connected  with  the  cultivation  of  nntried  seeds 
should  be  carefully  noted,  and  promptly  reported  to  the  department. 

The  object  of  the  department  in  procuring  and  distributing  seeds  is, 
to  substitute  superior  varieties  for  those  which  have  deteriorated  or  have 
become  diseased,  and  to  introduce  the  seeds  of  new  plants,  that  the  re- 
sources of  our  broad  and  fertile  domain  may  be  developed,  and  its  agri- 
cultural wealth  increased.  To  accomplish  these  ends  the  co-operation  of 
the  farmer  is  indispensable.  His  fiinn  is  a  laboratory  in  which  the  effi- 
cacy of  new  varieties  and  the  success  of  novel  productions  are  alike 
tested.  Without  an  intelligent  report,  showing  the  means  used  and 
the  results  reached,  the  department  must  remain  in  doubt  in  regard 
to  the  success  and  utility  of  its  seed  distributions,  except  as  they  may 
be  indicated  in  the  steadily  increasing  products  of  the  land,  and  in  the 
general  improvement  of  its  farming  interests.  Eeports  promptiy  and 
regularly  sent  in  would  enable  the  department  to  furnish  to  the  country 
and  to  the  world  an  array  of  facts  of  great  practical  interest  and  value, 
while  this  co-operation  on  the  part  of  farmers  would  tend  surely  to  the 
advancement  of  their  own  interests,  and  to  the  increase  of  national 
wealth. 

SKEirBOA  DEAN. 

Hon.  Horace  Oafron,  Commismner. 
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REPORT  ON  AGRICULTURAL  EDUCATION  IN 

EUROPE. 


SiB:  In  compliance  with  your  request  that  I  should  procure  certain 
information  bearing  upon  the  art  and  science  of  agriculture,  I  have  the 
honor  to  submit  the  following  observations : 

The  first  and  leading  fact  that  arrests  the  attention  of  an  American 
observer  of  agricultural  phenomena  on  visiting  Europe  is,  that  in  many 
European  countries  the  annual  yield  per  acre  of  all  the  land  under  cul- 
tivation is  greatly  on  the  increase  from  year  to  year,  while  in  the  United 
States  the  yield  per  acre  is  on  the  decrease.  The  question  naturally 
arises:  Is  tiiis  gradual  deterioration  of  American  soil  proof  that  Ameri- 
cans arc  poor  formers,  or  that  our  soil  is  naturally  poor!  Our  soil  is 
the  best  in  the  world,  and  practically  we  are  the  mast  skillful  in  nearly 
all  the  mechanical  appliances  required  in  farming.  But  the  question 
still  arises^  Are  we  good  fkrmers  I  It  certainly  was  not  good  farming 
that  i)ermitted  the  soil  of  New  England,  New  York,  Pennsylvania,  and 
Ohio  to  deteriorate  from  a  yield  of  thirty  bushels  of  wheat  per  acre  (and 
other  crops  in  proportion)  to  less  than  fifteen  bushels  j  it  was  not  good 
fEurming  tiiat  x>ermitted  large  portions  of  the  southern  States  to  be^me 
absolutely  barren ;  aud  it  is  not  good  farming  that  is  now  permitting 
the  unparalleled  soil  of  our  prairie  States  to  grow  less  and  less  produc- 
tive from  year  to  year. 

These  focts  suggest  painfid  reflections,  and  indicate  that  our  great  sMli 
in  producing  and  adapting  machinery  to  agricultural  purposes,  and  our 
misurpaased  practical  talent  as  a  nation,  are  being  employea  only  to 
exhaust  the  natural  wealth  of  the  country. 

It  was  estimated,  twenty  years  ago,  that  to  restore  the  land  then  under 
cultivation  in  the  United  States  to  its  original  fertility,  would  cost  a 
thousand  millions  of  doUars.  The  same  wasteful  and  exhaustive  process 
is  to  a  great  extent  still  continued. 

Have  we,  who  happen  to  have  possessed  the  land  in  its  virgin  wealth, 
any  moral  right  thus  to  contract  a  national  debt,  the  burden  of  which 
will  oppress  our  children  and  our  children's  children  f  It  is  a  delusion 
to  suppose  that  this  crime  is  greatly  mitigated  by  tlie  fact  that  our  coun- 
try possesses  vast  tracts  of  unoccupied  land,  to  which  we  can  remove  as 
soon  as  we  have  partly  exhausted  our  farms.  Even  if  there  were  no 
limit  to  this,  yet  the  argument  would  be  founded  upon  false  principles 
of  political  economy.  There  is  a  limit,  however ;  and  he  who  rightly  esti- 
mates the  natural  increase  of  our  population,  augmented  by  the  mighty 
tide  of  immigration,  must  see  that  all  our  public  domain  will  soon 
pass  into  private  hands. 

Of  an  average  of  five  hundred  to  six  hundred  per  day  of  emigrants 
who  leave  the  British  isles,  most  of  them  go  to  America.  Of  three  hun- 
dred thousand  emigrants  yearly  from  Germany,  a  great  majority  go  to 
America.  Also,  many  other  countries,  where  the  population  has  out- 
grown the  land,  are  pouring  a  constant  stream  of  emigration  into  our 
country  in  search  of  land  to  till.  Is  it  not  high  time,  then,  that  we 
arrive  at  some  system  of  agriculture  which  will  secure  to  us,  as  individ- 
uals and  as  a  nation,  the  benefits  of  the  progress  that  has  been  made  in 
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countries  Tvliere,  from  Vcirious  causes,  more  attention  lias  been  paid  to 
the  cultivation  of  the  soil  f 

England  and  Scotland  are  perhaps  justly  cited  a.s  loading  all  other 
nations  in  the  art  of  agriculture.  An  oyer-crowded  population  and  a 
very  limited  supply  of  land  have  made  it  necessary  to  adopt  the  best 
practices  in  the  cid'tivation  of  the  soil.  The  fact  that  nearly  all  the  land  is 
tilled  by  tenant  farmers,  at  high  rental,  prohibits  a  poor  liirmcr  from  hold- 
ing the  land,  and,  sooner  or  later,  the  most  skillful  farmers  are  put  in 
possession.  No  matter  from  what  causes  the  best  practices  in  agricid- 
ture  are  secured,  they  are  equally  valuable  as  examples.  Most  teqants 
in  England  and  Scotland  are  bound  in  the  leases  to  some  system  of  rota- 
tion of  crops.  That  which  is  most  common  is  called  the  *^  four-course 
system:''  1st,  fallow  or  roots;  2d,  wheat  or  barley;  3d,  seeds;  4th,  oats. 
The  nature  of  the  soil  indicates  the  rotation.  In  cases  where  the  tenant 
is  known  to  be  an  intelligent  and  skillful  farmer,  the  landlord  often 
leaves  him  free  to  cultivate  the  laud  in  his  own  way. 

There  are  numerous  examples  of  the  application  of  scientific  princi- 
ples in  farming  ii^  Great  BritHiiu  that  we  might  study  with  great  advan- 
tage. The  Marquis  of  Tweeddale,  for  instance,  when  ho  came  into  pos- 
session of  his  estate,  found  the  laud  worth  a  rental  of  only  ten  shillings 
($2  50)  an  acre.  By  calling  to  his  aid  the  advice  of  scientilic  men,  by 
his  intelligence  and  enterprise,  by  the  application  of  scientific  principles 
and  the  most  advanced  practices  to  the  treatment  of  the  soils,  he  raised 
his  entire  estate  to  a  degree  of  productiveness  that  commanded  a  yearly 
rental  of  £3  10«.  ($17  50)  per  acre. 

During  the  summer  and  autumn  I  visited  numerous  farms  affording 
examples  of  intelligent  and  advanced  culture:  the  Prince  Consort  farms, 
at  Windsor;  Lord  Durham^s  estate,  in  Durham  County;  Sir  Walter 
Trevelyan's  estate,  in  Korthumberland  County  ;  and  othei^s. 

The  course  pursued  by  most  American  farmers  is  entirely  without  sys- 
tem. Good  prices  appearing  to  prevail  for  any  given  production  will'cause 
our  farmers  to  push  their  crop  in  that  direction,  regardless  of  the  injuri- 
ous effects  ujwn  their  farms,  and  indifferent  to  any  general  results.  Thus 
all  the  fluctuations  of  markets  operate  to  derange  their  modes  of  hus- 
bandry, and  cause  extra  exx)ense  in  all  the  macbinerj-  of  the  farm, 
including  labor.  A  defined  system  of  husbandry  would  enable  our 
farmers  to  control  the  market  insteaxl  of  being  at  the  mercy  of  its  con 
stant  changes,  and  to  gpeatly  economize  their  expenditures,  and  at 
the  same  time  keep  up  the  quality  of  the  soil.  There  is  nothing  more 
necessai'y  in  agricultural  pursuits  than  some  exact  system,  regulated  by 
the  discretion  and  intelligence  of  the  farmer,  guided  by  all  the  light  that 
cau  be  drawn  from  science  and  practice.  AVe  find  in  England  and  Scot- 
land not  only  examples  of  ordinary  form  management  with  careful  study, 
but  the  art  of  feeding  is  unquestionably  carried  to  a  higher  degree  of  per- 
fection th.an  in  any  other  country. 

I  was  greatly  surprised,  when  I  first  attended  a  fair  of  the  Eoyal 
Agricultural  Society,  on  seeing  the  fat  catUe;  but  I  have  been  still  more 
afitonished  on  learning  the  very  short  time  it  required  to  fatten  them  for 
the  butcher.  This  skill  is  dependent  on  many  diings,  such  as  the  selec- 
tion of  well  bred  stock,  the  kind  of  food  employed,  and  the  mode  of  pre- 
paring it,  and  particularly  the  kind  of  food  given  to  the  stock  when 
young,  and  many  other  things,  aU  of  which  we  should  investigate. 

My  aim  at  present  is,  however,  to  examine  such  points  as  relate  more 
directly  to  technical,  or  what  is  often  termed  practical,  education  for 
the  farmer,  or,  more  definitely,  what  relates  to  school  or  college  educa- 
tion.   On  this  point  I  am  compelled  to  say  that  Great  Britain  does  not 
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afford  the  highest  examples,  either  in  the  efforts  to  connect  agricultural 
^ucatiou  with  tiie  universities,  or  to  establish  separate  agricultural 
colleges  and  academies.  The  reasons  for  this  are  obvious:  Most  of  the 
land  being  cultivated  by  tenant  farmers,  tiiey  would  naturally  not  farvor 
any  scheme  for  education  that  would  equally  b^ietit  the  farming  com- 
munity at  large,  and  tend  to  increase  ti^  productions  of  the  land  gene- 
rally,  thereby  most  likely  increasing  the  rental  they  must  pay.  But 
show  the  individual  farmer  how  he  can  increase  the  productions  of  his 
own  farm,  and  thereby  produce  better  crops  than  his  neighbor,  and  he 
is  ready  enough  to  accept  your  suggestion.  Agricultural  education  in 
Great  Britain  is  based  upon  a  purdy  commercial  theory.  The  young 
man  is  sent  to  some  advanced  faamer,  in  a  good  agricultural  district,  to 
remain  one,  two,  or  three  years.  Thus  he  becomes  a  good  farmer,  but 
knows  little  else.  We  aim  at  something  higher  than  this  in  the  United 
States,  and  hope  to  make  the  young  famer  a  student,  skilled  in  his  pro- 
fession by  acquiring  a  knowledge  of  the  sciences  on  which  the  art  of 
agriculture  is  based.  For  this  purpose  we  mui^  have  schools  and  colleges. 
Agriculture  is  at  length  recognized  as  a  science,  and  the  time  has  gone 
by  when  our  journals  call  in  vain  for  government  and  State  aid  in  its 
advancement,  and  when  intelligent  faimers  plead  in  vain  for  assistance 
in  the  establishment  of  agricultural  scho<ds.  The  ground- work  of  our 
nationaJ  wealth  and  power  is  now  appreciated,  and  a  generosity  that  is 
truly  mnnificent  pervades  the  government  and  people. 

J^  however,  in  the  Ml  flush  of  our  hopes  on  this  subject,  we  form  a 
wrong  conception  of  what  we  can  accomplish,  or  if  we  adopt  difficult  ox 
impossible  measures  to  secure  what  we  may  legitimately  aim  at  the 
fdnds  at  our  command  may  be  squandered,  {md  the  generosity  or  the 
government,  States^  and  individuals  be  discouraged.  We  hayo  about 
fifty  years  of  experience  from  which  to  draw  lessons  on  the  subject  of 
agricultural  schools.  Failure  has  been  a  marked  feature  in  the  history 
of  thiB  enterpri^.  Let  us  note  the  bad  practices  which  have  led  to  par- 
tial or  entire  fi[dlures,  and,  abandoning  them,  study  the  elements  of  sue- 
o^s,  when  success  has  been  achieved. 

In  a  former  communicatiou  I  claimed  t^t  the  model-farm  system 
should  be  given  up  as  a  part  of  the  machinery  of  agricultural  schools; 
1  wi^  merely  to  add  here  that  I  consider  model  farms  detrimental  on 
account  of  the  burden  they  impose,  in  various  ways,  upon  the  institution, 
even  in  cases  like  that  of  the  Cornell  University,  where  the  endowments 
are  so  great  that  the  institution  may  not  feel  tJie  burden  of  the  farm. 
No  agricultural  community  will  award  the  same  faith  or  the  same  credit 
to  the  experiments  of  a  college  farm  that  they  would  to  those  of  the 
separate,  independent  farmer.  Farmers  in  general  will  feel  a  suspicion 
that  the  college  farm  is  backed  by  college  funds,  and  that  results  are 
secured  under  the  influence  of  college  bias.  It  is  not  the  greatest  ])0s- 
sible  results  that  the  farmer  looks  for  alone,  but  the  highest  productive- 
ness of  his  soil  that  can  be  secured  at  the  least  cost.  Of  course  the 
experimental  ground  is  not  included  in  the  term  model  farm.  Experi- 
mental grounds — ^which  need  not  be  very  large — are  indispensable. 

One  of  the  most  important  questions  that  our  country  is  just  now 
called  upon  to  settle,  is  in  relation  to  the  value  of  separate  agricultural 
schools,  as  compared  with  attaching  them  to  universities,  or  making 
the  agricultural  school  a  department  in  a  univOTsity.  If  the  agricultu- 
ral department  is  to  be  tacked  on  as  a  more  suborcQnate  part,  and  is  tt> 
be  overshadowed  by  some  ot^^  interest,  I  should  decide  in  favor  ot 
>4e)»arate  schools,  with  all  their  disadvantages.  It  has  too  often  hap- 
pened that  the  cflbrt  to  give  agriculture  a  place  in  universities  has 
9 


Digitized  by 


Google 


180  AGRIOULTUBAL  SEPOBT. 

lesolted  in  very  little  more  than  a  mere  name;  yet  I  am  of  the  opinion 
that  the  sdenoe  and  art  of  agricoltore  will  best  be  raised  to  their  tme 
dignity  by  secnring  the  proper  imrtxnction  in  connection  with  our  uni- 
versities. If  universities,  already  established,  will  not  give  this  subject 
a  place  proportionate  to  its  importance,  the  act  making  the  government 
grant  of  land  for  agricultural  and  meohanical  education  is  so  framed  as 
to  give  us  a  most  fortunate  advantage  in  founding  new  institutions. 

All  that  has  been  gained,  thus  far,  on  the  side  of  practical  education 
in  the  contest  between  the  advocates  of  the  old  classical  system  and  the 
advocates  of  the  real  studies,  or  the  study  of  Nature,  has  been  gained 
in  connection  with  our  colleges  and  universities.  It  is  not  long  since 
any  young  man  who  wished  to  attain  a  standing  as  a  scholar  had  but  one 
course  open  to  him.  The  study  of  Greek  and  Latin  was  forced  iq>on  him, 
no  matter  what  his  inclinations,  tastes,  or  aptitudes  might  be.  This 
rule,  which  required  all  to  reach  knowledge  by  the  same  road,  has  been 
measurably  overthrown  in  our  country.  The  study  of  the  natural  sci- . 
ences,  of  Nature  and  her  works,  and  of  the  laws  that  govern  the  physical 
universe,  is  raised  to  equal  dignity  with  the  study  of  what  is  styled  a 
classical  course.^  I  would  not  disparage  the  study  of  Oreek  and  Latin, 
but  would  greatly  increase  the  amount  of  study  now  required.  Greek 
and  Ltfktin  literature  opens  to  the  human  intellect  the  grandest  lields  of 
its  own  activities  and  resources  |  but,  with  the  whole  circle  of  human 
knowledge  before  us,  we  should  give  freedom  of  choice,  and,  to  this  end, 
insist  upon  more  thorough  preparation  before  any  of  t^e  special  courses 
be  entered  upon,  during  which  time  all  should  be  educated  s^ike;  but 
when  the  choice  can  be  made  under  the  guidance  of  capacity  or  apti- 
tude, the  university  course  should  be  such  as  will  accommodate  alL 

If  the  farmer  or  mechanic  must  go  to  an  institution  apart  frtmi 
students  fitting  themselves  for  other  callings,  his  education  will  always 
be  looked  upon  as  a  sort  of  half  education,  or  at  least  as  being  of  an  in- 
ferior grade.  Give  these  students  a  position  of  honor  equ^l  to  any  otliers, 
and,  for  an  equal  amount  of  good  study  in  any  chosen  course,  award  the 
same  credit.  Contact  of  mind  with  mind  plays  a  decided  pai't  in  educa- 
tion. The  contact  of  students  of  all  callings  creates  new  power,  and 
spurs  forward  to  higher  ambitions.  This  influence  or  atmosphere  of 
study  is  measurably  lost  by  separate  schools.  Then,  by  associating  t^e 
literary,  and  scientific,  and  the  practical  students,  there  is  less  diuiger 
of  a  social  stamp  being  put  upon  the  one  difi'ering  from  that  put  upon 
another.  This  is  of  great  importance.  In  the  university,  too,  any  student 
may  consult  his  taste  or  interest  by  acquiring  a  knowledge  of  studies 
allied  to  his  chosen  course,  although  not  strictly  belonging  to  it. 

Ek)onomy  is  greatly  on  the  side  of  the  university  plan.  The  machinery 
required  is  to  a  great  extent  the  same  for  all  the  courses,  and  t<) 
multiply  it,  so  as  to  supply  as  many  separate  schools  as  there  are  natural 
subdivisions  in  the  university,  would  be  a  great  waste  of  capital.  I  do 
not  mean  to  argue  that  we  may  not  at  some  time  need  special  schools ;  but 
this  is  not  our  first  great  want. 

In  Prussia,  where  agricultural  education  has  long  been  an  established 
part  of  the  school  system,  there  are  a  number  of  old  and  well-estab- 
lished separate  agricultural  academies  and  schools.  The  university  at 
Halle  established  an  agricultural  department  in  1863,  which  now  has 
one  hundred  and  eighty  students — ^more  than  double  the  number  in 
attendance  at  any  other  agricultural  school  or  academy  in  Prussia.  I 
believe  it  will  be  found  that  where  agricultural  studies  have  proi)er  care 
bestowed  upon  them  in  the  universities,  the  latter  will  take  the  lead  in 
this  department. 
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It  is  an  almost  unavoidable  restilt  in  cases  of  schools  for  any  given 
purpose,  that  the  studies  are  attempted  to  be  rendered  easy,  with  the 
view  of  adapting  them  to  the  special  course.  This  is  an  injury  to  the 
student,  and  justly  merits  the  position  usually  assigned  such  schools  as 
being  of  a  low  grade.  I  find,  both  in  England  and  on  the  continent, 
that  those  whose  judgment  is  entitled  to  the  greatest  weight  are  inclin- 
ing towM^d  the  opinion  that  agricultural  education,  so  far  as  the  schools 
are  concerned,  should  be  collegiate  in  character,  or  scientific.  The  same 
is  true  in  regard  to  education  in  mechanics.  The  notion  that  the  student 
should  go  to  these  schools  to  learn  agriculture  or  any.of  the  mechanical 
arts,  very  much  as  he  would  learn  a  trade,  is  rightfully  discarded. 

In  the  grand  duchy  of  Baden  I  found  the  Ministerium  of  Trade  and 
Agriculture  engaged  in  the  inauguration  of  a  system  of  agricultural 
education  which  must  succeed  in  extending  the  knowledge  of  the  acad 
emies  to  the  agricultural  conmiunity.  This  system  requires  the  estab- 
lishment of  a  school  in  each  district  (eleven  in  the  grand  duchy)  for  the 
sons  of  farmers,  (the  peasantry,)  the  principal  of  each  school  to  be  paid  by 
the  government,  and  required  to  be  not  only  an  educated  man,  but 
educated  in  the  science  of  agriculture.  These  schooflWire  to  consist  of 
one  term  in  the  year  (a  winter  term)  of  five  months.  The  remainder  of 
the  year  the  principal,  teachers  are  to  travel  and  study  all  the  best  prac- 
tioes  of  agriculture  to  be  found  in  the  country,  occasionally  lecturing  in 
the  villages  to  interest  the  farmers  in  the  subject  of  the  schools,  that 
they  may  send  their  sons  in  the  winter.  This  system  not  only  extends 
to  the  people  a  knowledgeof  all  that  can  be  discovered  in  the  academies 
and  colleges,  and  by  the  best  practice  of  the  more  intelligent  and  enter- 
prising farmers,  but  it  opens  employment  for  thorough  students  of  agri- 
culture who  go  from  the  colleges  from  year  to  year. 

There  are  only  two  institutions  in  Great  Britain  where  agriculture  is 
at  present  successfully  taught— one  in  England  and  one  in  Scotland. 
laie  former  is  the  Royal  Agricultural  College,  at  Cirencester,  in  Glou- 
cestershire, which  is  devoted  exclusively  to  agriculture  5  the  latter  is  an 
agricultural  department  in  the  University  of  Edinburgh. 

THE  BOYAL  AaRICULTXJRAL  COLLEGE  AT  CIEENCESTEB. 

The  Royal  Agricultural  College  at  Cirencester  had  for  a  long  time  but 
a  feeble  existence.    The  reasons  were : 

First.  Want  of  capital,  having  no  government  aid,  and  charging  its 
students  at  a  non-paying  rate. 

Second.  It  was  supporting  a  very  heavy  burden  in  the  way  of  a 
model  farm,  which  ran  the  institution  in  debt  to  the  extent  of  about 
♦50,000. 

Third.  It  required  the  students  to  labor,  and  thereby  secured  satisfac- 
tory results  neither  in  study  nor  in  labor.  All  these  difficulties  have  been 
overcome.  The  first,  by  increasing  the  charges  for  board  and  tuition, 
which  of  course  changed  the  class  of  students  5  the  second  and  third,  by 
the  abandonment  of  the  practices  out  of  which  they  grew.  The  insti- 
tution is  now  self-sustaining  and  prosperous,  and  in  September  last, 
soon  after  the  opening  of  the  term,  there  were  about  seventy  students 
in  attendance.  The  increase  of  the  expense  of  board  and  tuition  excludes 
the  sons  of  smaU  farmers,  who  were  at  first  intended  to  be  educated  at 
ttiis  institution,  and  the  more  wealthy  classes  now  send  their  sons.  If 
there  were  no  question  of  expense,  it  would  be  impossible  to  mingle  the 
two  classes  in  the  same  institution  in  this  country — a  iifficulty  which,  it 
w  to  be  hoped,  may  never  be  encountered  in  America. 
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The  Duke  of  Marlborough  is  president  of  the  college^  and  its  present 
faculty  embraces  the  Eev.  John  Constable,  principal,  and  six  resident 
professors,  occupying  the  chairs  of  agriculture,  chemistry,  natural  his- 
tory, anatomy,  physiology  and  hygiene,  mathematics  and  surveying,  and 
drawing. 

The  institution  was  incorporated  by  charter,  March  27, 1845.  The 
college  buOding  is  a  handsome  and  commodious  gbthic  structure,  ot 
stone,  situated  one  and  a  half  miles  out  of  Cirencester.  Its  frontage  is 
one  hundred  and  ninety  feet.  The  buildings  indude  a  chapel,  di£jng- 
hall,  library,  museum,  lecture-theater,  laboratories,  class-rooms,  private 
studies,  and  servants'  offices ;  with  apartments  for  resident  professors,  . 
and  ranges  of  dormitories  on  the  upper  floors.  The  whole  building  is 
lighted  with  gas,  and  the  best  methods  of  warming  and  ventilation  Imve 
been  adopted.  Each  student  has  a  separate  sleeping  apartment,  and 
private  studies  are  allotted  to  meritorious  students.     • 

The  managers  appear  to  appreciate  the  great  educational  value  of  a 
practical,  industriaJ,  and  scientiflc  museum :  the  college  museum,  pos- 
sessing a  valuable  collection  of  geological  specimens,  minerals,  and 
objects  of  naturi#  history ;  an  interesting  set  of  anatomical  and  patho- 
logical preparations,  such  as  casts  of  teeth,  to  illustrate  the  age  of  the 
horse,  sheep,  and  other  animals ;  an  extensive  museum  of  economio 
botany,  containing  specimen  plants  of  many  varieties  of  known  cerealsj 
samples  of  seeds  of  every  species  of  plants  used  by  the  agrictdturist.  ana 
a  series  of  wax  models  of  every  variety  of  cultivated  roots;  and  also  a 
beautilul  herbarium,  containing  about  three  thousand  specimens  of 
British  plants. 

Thirty  acres  of  land  are  devoted  to  the  puiposes  of  an  experimental 
farm,  wtdch  is  so  managed  that,  by  accurate  records  and  the  systematic 
weighing  of  animals  and  products,  students  are  enabled  to  secure  cor- 
rect ideas  of  many  of  the  important  details  of  farm  practice.  The  fiirm 
formerly  conducted  by  the  college  as  a  model  farm  is  now  under  the 
management  of  one  of  the  graduates  of  the  institution,  to  whom  it  is 
let  with  the  reserved  right  of  students  and  professors  to  visit  it  at  will. 
This  farm  iKonsists  of  about  fiye  hundred  acres.  The  soil  of  the  farms 
rests  on  the  forest  marble  and  great  oolite.  Much  of  it,  therrfore,  is 
brash.    The  general  elevation  above  the  sea  is  about  six  hundred  feet. 

Instruction  in  agriculture  is  given  by  lectures  and  by  daily  practical 
exercises  on  the  iiirms.  The  agricultural  course  of  iuBtruction  thus 
embraces  not  only  a  scientific  discussion  of  established  methods  of  cid- 
t  ivating  diflerent  kinds  of  soils  in  different  climates ;  of  the  breeding, 
rearing,  and  general  management  of  stock,  and  the  use  of  machinery ; 
but  also  affortls  a  good  illustration  of  the  cultivation  of  at  least  one 
good  farm  in  the  neighborhood,  to  which,  by  an  arrangement  made  with 
tne  tenant,  the  students  have  free  access.  Each  student  is  expected  to 
keep  a  daily  journal  of  all  the  operations  on  the  farm^  and  to  make  lum- 
self  thoroughly  acquainted  with  the  accounts.  Natural  and  mechanical 
philosophy  are  taught  by  a  series  of  lectures  delivered  by  the  principal. 

The  chemical  laboratory  is  well  arranged  and  well  furnished,  and 
chemical  manipidation  and  analysis  are  taught  to  each  class  of  students 
in  succession,  under  the  superintendence  of  the  professor  of  chemistry 
and  hiA  assistants.  After  studying  the  properties  of  the  more  commonly 
occurring  substances,  they  are  taught  to  analyze  a  series  of  compound^ 
proceeding  fix)m  simple  to  more  complex  cases,  and  to  apply  the  knowledge 
thus  obtamed  to  the  analysis  of  manures,  soils,  ashes  of  plants,  farm 
products,  and  other  substances  with  which  the  practical  agriculturist  is 
more  immedia?tely  concerned;  and,  in  additioa,  there  is  a  systematic 
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course  of  illustrated  lectures  given  on  inorganic,  organic,  and  agricnl- 
toral  chemistry,  as  well  as  catechetical  lectures.  Analyses  of  artificial 
manures,  oil  cakes,  waters,  &c.,  are  daily  performed  in  the  college  labora- 
tory, and  ehemico-agricultnral  researches  undertaken  by  the  more 
advanced  students,  under  the  immediate  direction  of  Mr.  Church  and 
assistants. 

Geology  is  taught  by  lectures,  and  practically  illustrated  in  field 
excursions  and  geological  surveys  in  the  surrounding  neighborhood. 

The  professor  of  botany  delivers  annually  a  fidl  course  of  lectures  in 
systematic  botany,  illustrated  by  a  botanical  garden  belonging  to  the 
institution,  which  enables  him  to  instruct  practicplly  in  the  botany  of 
agriculture,  and  to  show  the  students  various  experiments  in  vegetable 
physiology.  The  professor  of  botany  conducts  field  classes  weekly  during 
tiie  summer  and  autumn  months. 

Instruction  in'anatomy,  physiology,  and  hygiene  is  given  by  lectures, 
illustrated  by  cases  in  the  hospital  attached  to  the  college;  and  in  order 
to  make  the  teaching  as  practically  useM  as  possible,  students  are 
required  to  record  the  particulars  of  all  cases  admitted  for  treatment, 
especially  the  results  of  post-mortem,  examinations. 

In  the  department  of  matliematics  and  surveying  the  instruction  is 
rendered  as  practical  as  possible  by  oppottunities  which  are  affi)rded 
for  instruction  in  the  field,  in  surveying,  leveling,  and  land-measuring, 
and  in  the  use  of  the  theodolite,  spirit-level,  and  other  instruments. 
Architectural  and  mechanical  drawing  are  also  carefully  taught  in  the 
institation.  To  such  students  as  desire  it,  instruction  in  carpentry  and 
smiths^  work  is  given  in  the  shops  attached  to  the  farm  buildings. 

There  are  two  terms  in  the  year,  with  vacations  of  seven  weeks  each, 
one  vacation  commencing  about  the  18th  of  Jime,  and  the  other  on  the 
18th  of  December.  Students  who  complete  the  two  years'  course  receive 
a  diploma  as  graduates,  under  the  title  of  members,  on  having  passed  a 
satisfactory  examination  in  agriculture,  chemistry,  and  any  other  one 
sulyect  selected  by  the  candidates. 

Students  who  live  in  the  institution  (in-students)  pay  £100  per  annum, 
to  be  paid  half  yearly,  in  advance.  Students  who  live  out  of  the  insti- 
tution (out-students)  pay  £50  per  annum,  half  yearly,  in  advance. 

There  has  recentiy  been  established  at  Cirencester  a  farmers^  club, 
the  lectures  and  discussions  of  which  are  of  great  service  to  the  students 
of  the  college.  Some  of  the  professors  belong  to  this  club,  and  tiiey . 
find  no  difficulty  in  securing  from  among  the  le^iug  farmers  those  who 
are  willing  to  test  practically  the  scientific  discoveries  of  supposed  im- 
provements of  the  college,  and  to  report  results. 

THE  UNIVERSITY  OF  EDINBUEGn. 

The  chair  of  agriculture  in  this  university  is  at  present  endowed 
joinfly  by  the  Highland  and  Agricultural  Society  of  Scotiand  and  the 
government,  and  is  filled  by  Professor  John  Wilson,  an  experienced  and 
able  scholar  in  the  science  of  agriculture.  The  efficiency  of  this  chair 
has  recentiy  been  greatly  increased. 

The  university  has  resolved  to  grant  degrees  to  those  who  pass  the 
prescribed  examinations,  in  conformity  with  the  educational  curriculum 
prescribed  by  the  Highland  and  Agricultural  Society.  It  has  been  ar- 
ranged that  the  lectures  on  agriculture  shall  extend  over  two  sessions, 
in  order  that  the  subject  may  receive  a  more  comprehensive  considera- 
tion than  has  hitherto  been  accorded  to  it.  The  course  has,  therefore, 
been  arranged  in  two  divisions,  and  is  completed  in  two  sessions.    The 
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first  is  occupied  chiefly  in  discussing  the  principles  5  while  in  the  second 
the  practice  of  modem  agriculture  is  more  particularly  considered. 
Each  division  of  the  subject  is  rend^^d  as  complete  as  possible,  so  as 
to  meet  also  the  requirements  of  those  gentlemen  who  may  not  intend 
to  go  ut>  for  the  di])]oma  examination. 

The  Coubse  of  LECTJmBS.— First  J>ivi8ion.—L  History  of  Agricul- 
ture, with  the  various  epochs  of  advancement  up  to  the  present  time : 
Sacred  Writings,  Ancient  Egyptians,  Greeks,  Eomans,  Early  and  Middle 
Ages 5  Application  of  Science;  Tull,  Young,  Sinclair,  Davy,  Liebig, 
Boussingault,  &c. 

n.  Q^eral  purposes  of  agriculture,  conditions  affecting  it,  and  prin- 
ciples on  which  it  is  based ;  combination  of  knowledge  necessary  for 
their  proper  comprehension  and  successful  appUcation ;  the  production 
of  sulficient  and  regular  supplies  of  food ;  civiJjzation ;  increase  of  pop- 
ulation; necessities  for  increased  supplies;  neceessity  for  an  acquaint- 
ance with  the  laws  governing  the  three  great  Idngdoms  of  nature,  the 
animal,  vegetable,  and  mineral,  and  the  intimate  union  of  all  these. 
This  combination  of  knowledge  comprises — 

in.  The  Chemistry  of  Agriculture:  The  constituents  and  chemical 
composition  of  soils,  cultivated  crops,  the  atmosphere,  rain  and  spring 
water;  chemical  changes  eftected  by  decomx)osition  and  recombinations 
in  reference  to  the  gaseous  and  mineral  food  of  plants;  rotation  of  crops, 
falkwing  and  manuring — ^their  principles  discussed. 

IV.  The  Geology  of  Agriculture :  Conditions  under  which  the  differ- 
ent strata  forming  the  earth's  crust  were  deposited ;  their  composition, 
mechanical  and  chemical,  mode  of  disintegration,  &c. ;  the  formation  01 
soils ;  the  condition  and  extent  of  sui^Sace  soils,  and  their  characteristics 
and  influence  on  agriculture ;  local  variations ;  economic  produce  of  dif- 
ferent formations,  as  stones  for  building  and  other  purposes,  marbles, 
slates,  clays,  limestones,  metallic  ores,  coals,  salt,  &c.;  general  surface 
geology  of  Great  Britain. 

V.  The  Botany  of  Agriculture :  The  nature  and  character  of  the  vari- 
ous agricultural  plants,^  and  the  diseases  and  insect  ravages  to  which 
they  are  most  liable,  and  their  remedies ;  the  weeds  of  agriculture ;  indi- 
genous plants  as  indicative  of  quality  of  soils ;  special  crops  cultivated 
lor  food  or  for  technical  purposes,  as  linseed,  coriander,  woad,  teazles, 
&c. ;  arboriculture,  the  cultivation  and  management  of  fruit  and  forest 

.  trees ;  planting,  pruning,  felling,  barking,  &c. 

VI.  The  Physics  of  Agriculture :  Meteorology,  including  climate  and 
the  various  conditions  affecting  it;  atmospheric  effects,  as  winds,  rain, 
hail,  thunder-storms,  their  causes  expla^'ned;  barometer,  thermometer, 
dew-point,  &c.,  indications  afforded  by  them ;  the  absorption  atid  reten- 
tion of  heat  and  moisture  by  different  soils,  and  their  capillarity  in  refer- 
ence to  (kainage ;  hydrodynamics ;  the  general  laws  of  light,  heat,  and 
electricity  as  affecting  the  vegetable  kingdom. 

Second  Division. — I.  The  Mechanics  of  Agriculture ;  their  application 
in  the  practical  operations  of  the  farm.  This  will  comprise  the  princi-^ 
pies  of  construction  of  plows,  harrows,  scarifiers,  roUers,  horse-hoes, 
drills,  threshing  machines,  reaping  and  mowing  machines,  chaff  cutters, 
cmslung  and  grinding  machines ;  the  application  of  steam  to  tillage  pur- 
poses ;  motive  power — man,  horse,  wind,  water,  steam — their  absolute 
and  relative  values  and  various  modes  of  application  considered. 

n.  Rotations  of  various  districts  discussed  and  explained ;  sequence 
of  agricultural  oi)erations ;  economical  divisions  of  labor;  the  hay  and 
com  crop ;  different  modes  of  harvesting. 

m.  Improvement  of  the  Soil  by  Draining,  Manuring,  &c. :  Draining, 
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irrigation^  warping,  daying^  marling,  liming,  paring,  and  bnming;  ma- 
nnfes,  farm-yard  and  artificial,  solid  and  liqnid,  t^eir  chemical  composi- 
tion, suitability  for  di£fer^it  crops  and  modes  of  application,  thesr  com- 
parative money  values,  adulterations,  &c. 

lY.  live  Stock:  Diffirarent  breeds  of  cattle,  h<»:ses,  sheep,  stvine, 
poultry,  &C.;  the  physiological  piindples  of  breeding,  rearing,  and  feed- 
ing; special  points.to  be  attoiided  to,  their  ][>nietieal  application  in  tiie 
treatment  of  stock  generally;  difEarent  sabstances  nsed  for  feeding  pur- 
poses, their  comx>osition,  rdative  value,  adulteration,  &c. ;  tiie  diseases 
and  injuries  to  which  farm  stock  are  most  liable. 

Y.  The  Economics  of  Agriculture :  Diury  produce ;  butter  and  cheese 
making,  baking,  malting,  brewing,  wine  and  vinegar  making;  beet-root 
sugar  and  i^irit ;  potato  starch  and  spirit ;  flax,  fiber,  oil  and  cake ;  lime 
burning,  brick  and  tile  making,  &e« 

YI.  Farm  Engineering  and  Construction:  Farm  buildings;  general 
principles  to  be  observed,  as  portion,  aspect,  size,  materials,  and  mode 
of  ccmstmction,  cost,  &c. ;  arrangement  of  land  inclosures,  fences,  shel- 
ter, road  making,  draining,  &c 

VII.  Agricultural  P(^cy :  Tenancy-^leases,  size  of  fsrmB^  rent,  cap- 
ital, labor,  wages;  relation  of  landlord,  tenant,  and  laborer;  importance 
of  correct  farm  accounts  and  general  returns;  agricultumL  statistics, 
markets,  &c. 

Ym.  General  Management  and  Improvement  of  Landed  Property. 

The  students  of  agriculture  in  this  university  have  the  advantages  of 
access  to  one  of  the  best  industrial  museums  in  existence. 

AGRICUIjTTJRAIi  sooieties. 

The  Highland  Agricultural  Society  of  Scotland  was  incorporated  by 
charter.  May  17, 1787,  by  the  name  of  the  Highland  Society  of  Scotland, 
and  was  newly  incorporated  June  18, 1834,  by  the  name  and  style  of  the 
Highland  and  Agricultural  Society  of  Scotland. 

Much  of  the  general  improvement  in  the  practice  of  agriculture  in 
Scotltmd  has  been  secured  by  the  labors  of  this  society  in  granting 
premiums  for  agricultual  improvements;  the  holding  of  shows  of  cattle, 
implement-8,  and  produce,  and  for  the  general  promotion  of  the  science 
and  practice  of  agriculture;  and  recently,  since  1856,  when  it  procured 
a  supplementary  charter  conferring  additional  powers  upon  the  society, 
by  more  efficient  and  direct  efforts  to  promote  agricultural  education. 
The  supplementary  charter  enabled  the  society  to  constitute  and  appoint 
a  committee  on  education,  to  be  called  "The  Council  of  the  Highland 
and  Agricultural  Society  of  Scotland."  This  society  is,  therefore,  now 
encouraging  a  high  standard  of  agricultural  education.  The  following 
is  the  course  adopted  by  the  council : 

The  council  consider  that,  in  organizing  the  proposed  sjrstem  of  edu- 
ction, there  are  two  leading  points  to  be  attended  to:  First.  The  offer 
of  every  proper  encouragement  and  facility  to  induce  and  enable  agricul- 
tural students  to  become  candidates  for  the  society's  diploma.  Second. 
The  enforcement  of  stringent  precautions  against  the  possibility  of  the 
powers  created  by  the  charter  being  abused,  or  the  diploma  being  con- 
ferred on  insufficient  grounds.  The  council  conceive  that  a  well-defined 
cmriculum  will  serve  as  a  guide  to  the  young  agriculturist,  both  as  regards 
the  subjects  of  study  and  the  order  in  which  they  are  to  be  pursued ;  and 
that  its  observance  will  aflbrd  the  best  guarantee  for  an  education 
worthy  of  the  diploma.  This  education  must  be  of  a  two-fold  charact^, 
scientific  and  practical — ^the  one  to  be  acauired  in  the  class,  the  other  on 
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the  farm.  The  saf^ciency  o£  both  should  be  tested;  1st,  by  eviilcucc  of 
attendance  for  prescribed  periods  in  the  class  and  on  the  farm ;  2d,  by 
rigid  and  searching  examination  after  the  required  attendance  has  been 
completed. 

In  addition  to  a  thorough  acquaintance  with  the  details  of  practical 
&rming,  a  candidate  must  be  conversant  with  those  departments  of  the 
following  branches  of  study  which  bear  upon  agriculture:  1,  botany;  2, 
chemist]^,  sdentifiii and  affiled;  3,  natural  history,  including  the  prin- 
ciples of  zoology  and  geology;  4,  veterinary  medicine  and  surgery;  5, 
field  engineering  and  surveying;  6,  the  principles  of  mechanics  and  con- 
struction, as  applied  to  the  implements  and  buildings  of  the  farm;  7, 
book-keeping  and  accounts. 

While  candidates  are  not  tied  down  to  any  particular  college  or  school, 
they  must  produce  certificates  of  attendance  for  the  prescribed  period 
in  the  following  classes  in  some  educational  institution,  approved  and 
recognized  as  sufficient  by  the  examiners:  Agriculture,  botany,  chemis- 
try, natural  history,  veterinary  medicine  and  surgery.  Acquirements  in 
field  engineering  and  surveying,  mechanics  and  construction,  and  book- 
keeping, may  be  established  by  examination,  without  certificate  of  attend- 
ance; but  students  should,  nevertheless,  take  advantage  of  whatever 
classes  may  be  avulable  for  these  branches. 

In  following  out  the  practical  part  of  the  course,  students  are  not 
restricted  to  any  particular  part  of  the  country  or  system  of  farming; 
but  the  examiners  may  judge  of  the  sufficiency  of  the  certificate  pro- 
duced, and  of  the  competency  of  the  party  gi-anting  it.  The  whole 
course  of  study  must  embrace  not  less  than  four  years — two  at  classes, 
and  two  at  farm;  and  students  should  be  strongly  recommended  to  pass 
through  the  scientific  departments  first,  so  as  to  enter  on  the  practical 
part  with  the  advantages  and  the  aids  derivable  from  a  proper  educa- 
tion. When  the  scientific  course  is  preferred  in  point  of  time,  a  student 
may  be  examined  u]>on  it  before  gouig  to  the  farm. 

A  student  may  take  alternate  years  of  the  classes  and  of  the  farm,  but 
must  not  devote  to  either  less  than  an  entire  year  at  a  time.  No  part 
of  the  course  must  commence  until  the  student  is  seventeen  years  of 
age,  and  a  diploma  cannot  be  granted  until  he  is  twenty-one. 

THESciENTiPicCoirBSE. — First  year.  Summer:  botany,  three  months; 
book-keeping  and  accounts,  three  months.  Winter:  chemistry,  six 
months;  natural  history, six  months.  Second  year.  Summer:  analytical 
chemistry,  three  months;  engineering  and  surveying,  three  months. 
Winter:  agriculture,  six  months;  veterinary  surgery,  six  months. 

This  arrangement  is  merely  suggested  as.providing  a  proper  course  ot 
study  and  succession  of  subjects;  but  the  student  is  not  prohibited  from 
adopting  another  order,  provided  he  proves  attendance  for  the  prescribed 
pertod  in  the  specified  classes.  By  adopting  the  arrangement  indicated, 
he  has  the  advantage  of  carrying  to  the  agriciiltiu^al  class  a  knowledge 
of  botany,  chemist^,  and  natuml  history;  and  he  is  examined  imme- 
diately after  the  close  of  his  course,  and  at  the  end  of  the  winter  session. 

In  addition  to  tiie  professorship  in  the  University  of  Edinburgh,  the 
society  has  an  able  chemist,  Thomas  Anderson,  M.  D.,  of  Glasgow. 

ROYAL  AGRICULTURAIi  SOCIETY. 

The  Eoyal  Agricultural  Society  of  England  is,  in  addition  to  the  ordi- 
nary work  of  agricultural  societies,  also  making  an  effort  to  encourage 
agricultural  education  by  granting  certificates  and  awarding  certain 
prizes;  also  by  scientific  and  practical  experiments  conducted  by  one  of 
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the  most  able  agricnltiiral  chemists,  Dr.  Augustus  Yoelcker,  consulting 
chemist  of  the  sodety,  and  formerly  chemist  of  the  Eoyal  Agricultural 
(Xdlege  at  Cirencester. 

PRIVATE  WOBKBBS. 

niare  is  much  valuable  private  work  being  done  both  in  England  and 
Scotland  for  the  advancement  of  agriculture,  which  I  cannot  at  present 
undertake  to  describe:  and  the  scientific  and  practical  experiments  of 
J.  B.  Lawes,  P.  R.  8.,  F.  0.  a,  and  Dr.  J.  H.  GUbert,  F.  R.  S.,  F.  0.  S.,  at 
Bothamstead,  are  too  well  known  to  need  a  description. 

I  wish  here  only  to  call  attention  to  the  Bothamstead  experimental 
stsrtion  as  being  the  best  model  I  have  yet  seen  for  experimental  farms  for 
agricultural  colleges.  The  thoroughness  with  which  Dr.  Gilbert  exe- 
cutes his  work,  the  perfect  system  with  which  he  conducts  his  experi- 
ments and  records  the  results,  the  size  of  the  experimental  plots  of 
land,  and  the  arrangement  of  the  laboratory,  are  all  most  admirable. 

The  i^ots  of  land  are  often  entirely  too  small  (not  more  than  three  or 
four  y^^  square)  at  experimental  stations  to  insure  reliable  results, 
and  frequently  the  results  are  rendered  still  less  reliable  on  account  of 
grass  and  weeds  being  permitted  to  grow ;  but  at  Bothamstcad  the  plots 
are  ftom  one-eighth  to  a  quarter  of  an  acre  in  size,  and  kept  perfectly 
dean. 

The  estate  of  Mr.Lawes,  surrounding  the»experimental  ground,  is  cul- 
tivated with  a  view  to  the  greatest  profit,  by  the  application  of  princi- 
ples developed  at  the  experimental  station,  in  the  use  of  manures,  rota- 
twn  of  crops,  &c.,  and  a  complete  record  kept  fix)m  year  to  year  of  the 
treatment  and  results.  This  station,  though  a  private  enterprise,  has 
given  to  the  worid,  in  the  way  of  scientific  reports,  papers,  &c.,  results 
that  have  done  and  are  doing  much  for  the  introduction  of  scientific 
principles  in  the  practice  of  agriculture;  and  thus  these  gentlemen, 
though  private  workers,  are  among  the  leading  educators  of  tihe  people. 

There  are  many  intelligent  farmers  in  England  and  Scotland  who  take 
young  men  who  wish  to  learn  agriculture  practically,  at  £100  to  £150 
per  year;  but  this  is  not  educational  in  the  sense  in  which  we  are  con- 
sidering the  subject. 

THE  AOBIOULTUBAL  INSTITUTIONS  OF  GERMANY. 

At  the  present  stage  of  progress  in  scientific  agriculture  in  America, 
we  cannot  afford  to  neglect  what  has  been  done  in  a  country  where  the 
experience  of  fifty  years  is  embodied  in  the  present  facilities  offered  both 
by  individual  enterprise  and  by  the  various  governments  to  the  student 
of  agriculture,  and  where  the  best  intellect  and  scholarship  of  the  land 
are  employed  in  the  interest  of  agriculture  and  the  sciences  on  which  it 
is  based. 

German  agriculture  should  not  be  considered  under  this  one  title,  as 
the  various  Oerman  states  present  peculiarities  not  common  to  all ;  but 
too  much  space  would  be  required  for  a  detailed  account  of  the  interests 
of  scientific  agriculture  in  each  German  state. 

During  my  investigations  I  have  visited  schools  of  all  the  various 
grades  existing  in  Prussia,  Saxony,  the  grand  duchy  of  Baden,  Wtlr- 
temberg,  and  Austria ;  and  in  this  report  I  have  selected  one  or  more 
institutions  representing  each  of  the  grades  or  types  of  the  schools  of 
agriculture  in  Germany. 

The  controversy  which  most  interests  our  country  is  that  existing 
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between  the  advocates  of  separate  agricoltoral  schools  (colleges  or  acad- 
emies) and  the  advocates  of  agricultural  education  as  a  part  of  the  uni- 
versity course.  This  controversy  is  stiU  going  on  in  Germany,  and,  as 
facts  are  the  best  logic,  I  am  compelled  to  decide  that  the  greater 
strength  of  argument  rests  with  the  advocates  of  university  education. 
Not,  however,  in  favor  of  the  complete  merging  of  the  agricultural  acad- 
emy or  school  into  the  university  course,  but  in  fevor  of  a  union  with 
the  university.  Though  there  are  advocates  of  the  complete  disestab- 
lishment of  t^e  academies  of  agriculturef  in  favor  of  the  universities,  it 
has  been  found  in  practice  that,  to  some  extent,  a  separate  faculty  and 
a  separate  organization  for  the  agricultural  department  are  neeessMry, 
and  that  the  university  department  of  agriculture  should  in  a  degree 
resemble  an  agricultural  academy,  so  allied  with  the  university  as  to 
open  to  the  students  certain  university  advantages  that  cannot  be 
secured  in  separate  acadelnies ;  and  my  observation  of  the  working  of 
some  of  these  universities  is,  that  some  modiiication  must  be  adopted  to 
give  directness  to  the  studies  of  the  agricultural  student 

At  the  University  of  Halle,  where  agriculture  is  a  department  in  the 
university,  and  where  there  are  more  agricultural  students  than  in  any 
other  institution  in  Grermany,  there  is  a  laboratory  wholly  devoted  to 
"experimental  and  practical  agricultural  chemistry,  under  the  mana^ 
ment  of  Dr.  Stohmann,  a  most  thorough  chemist,  and  an  experimental 
farm  of  eighty  acres,  under  the  director  of  the  experimental  station,  and 
professor  of  agriculture,  Dn  Julius  Kiihn,  who  is  one  of  the  most  pop- 
ular teachers  in  Germany.  Last  winter  when  I  visited  Halle  there 
were  one  hundred  and  eighty-five  agricultural  students  in  l^e  uni- 
versity. 

At  Leipzig  University,  where  it  is  claimed  that  the  student  of  agrieul- 
ture  can  best  be  provided  for  in  the  university  proper,  rt  is  stiU  found 
to  be  an  advantage  to  aid  the  student  in  his  specific  aim  by  a  six 
months'  course,  furnished  by  an  academy  at  Plagwitz,  two  or  three 
miles  distant,  before  entering  the  university.  At  Plagwitz  a  large 
model  farm  is  accessible  to  students,  and  also  manufactories  of  various 
kinds. 

Among  the  advocates  of  university  advantages  for  the  student  of 
agriculture  there  are  two  distinct  classes,  one  class  contending  that  the 
d^artment  of  agriculture  should  be  constituted  of  the  professors  of 
the  various  sciences  on  which  agriculture  is  based,  giving  the  lectures 
an  agricultural  bearing  or  tendency,  and  adding  a  few  special  courses 
upon  the  subject  directly;  the  other  class  contending  for  a  separate  and 
distinct  organization,  with  a  full  faculty,  &c.  Both  agree,  however, 
that  the  university  is  the  true  seat  or  center  of  learning,  into  which,  or 
aroimd  which,  students  of  agriculture  should  be  gathered.  Of  the  first 
class,  Dr.  Cail  Birnbaum,  the  able  director  of  the  Academy  of  Agricul- 
ture at  Plagwitz,  and  professor  in  the  University  of  Leipzig,  is  an  advo- 
cate.   The  following  is  the  substance  of  his  argument :  ♦ 

The  first  impulse  to  scientific  agriculture  in  Germany  was  given  by 
the  result  of  investigations  and  experiments  in  Englwid  and  the  Neth- 
erlands. The  earliest  step  was  the  eetablishment  of  professorships  of 
agricultiu-e  in  the  German  universities.  In  accordance  with  the  spirit 
of  the  age,  student  life  presented  few  attractions  to  practical  workers ; 
therefore  the  influence  upon  the  masses  was.  of  an  indirect  nature, 

*  For  tlio  uBabridgecl  argument  of  Dr.  Bimbanm,  see  the  "  Mittheilungen  ttberdwi 
Lclirplan,  die  Lclirhiilfsmittel  u.  die  Einrichtungen  der  mit  der  Konigi.  UniTOTsitll 
Leipzig  verbimdeiien  landwirthschafkUchen  Lehnmstalt  Plagwitz/'  1S6£ 
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Through  these  professorships  opiwrtunity  was  offered  for  officials  and 
overseers  to  gain  advanced  ideas,  and  from  them  the  contest  was  carried 
to  the  peasantry,  between  the  old  manual-labor  system  and  science  with 
the  resulting  improvements.  Thus  came  the  introduction  of  machines, 
stall-feeding,  artificial  food,  root  crops,  and  rotation  of  crops  in  place  oi 
fallowing.  But  results  were  slow  because  the  opportunities  for  practical 
application  of  the  principles  failed  in  the  universities.  Dr.  Albrecht 
Thaer,  tlie  great  reformer  of  German  agriculture,  recognized  the  neces- 
sity of  observation  as  an  element  of  instruction,  and  was  the  founder  of 
the  first  academy  of  agriculture  on  his  model  farm,  Moglin.  Other 
academies  in  connection  with  model  farms  soon  followed. 

Little  by  little  the  professbrs  in  the  universities,  ignoring  the  practical 
m  the  department  of  agriculture,  failed  to  keep  pace  with  the  rapid 
progress  made  through  observations  and  experiments.  The  result  was 
that  soon  their  teachings  contradicted  known  practical  results.  An 
exodus  from  the  lecture-rooms  of  the  universities  followed,  and  in  this 
popular  protest  against  mere  theoretical  teaching,  it  was  almost  for- 
gotten that  from  these  sources  had  flowed  the  streams  of  scientific 
knowledge  now  quickening  and  fertilizing  the  land.  Thought  and 
effort  were  now  turned  to  broadening  and  deepening  the  scope  of  the 
academies.  Still,  in  the  academies  there  was  wanting,  and  must  be 
wanting,  the  breadth  of  culture  possible  in  a  university.  Many  lee- 
tm^,  most  invaluable  to  agriculturists,  which  belong  to  university 
courses,  are  not  given  in  academies,  because  their  bearing  upon  the  ' 
inunediate  subject  is  not  sufficiently  apparent.  Concentration  must  be 
the  central  idea  of  special  agricultural  academies.  Because  of  the  lim- 
ited time  given  by  most  students,  the  subjects  under  consideration  must 
be  restricted  to  those  most  immediate  and  important. 

G.  Fr.  Schulz,  as  early  as  the  third  decade  of  this  century,  claimed 
for  agriculture  a  broader  development  and  the  retransfer  of  agricultural 
education  to  the  universities.  In  Jena  and  Greifswald  sprang  up 
through  his  influence  such  agricultiu^al  institutions,  and  Bonn  and  Got- 
tingen  followed  the  example.  Liebig  has  attacked  the  academies  with 
severity,  and  theTe-sult  is  a  bitter  strife  as  to  the  most  desirable  organiza- 
tiwi  for  agricultural  institutions.  In  our  day,  when  there  is  no  scarcity 
of  model  farms,  the  disciples  of  progress  are  tempted  to  repeat  the  in- 
gratitude shown  the  universities,  by  forgetting  that  for  all  the  practical 
methods  of  progress  the  academies  arc  to  be  thanked. 

The  need  of  cxperimeiltal  farms  and  chemical-agricultural  stations 
appears  in  the  foregrounit,  and  that  academies  have  not  nufficiently  ap- 
preciated this  need  is  proved  by  the  rapid  establishment  of  these  centers 
of  experiment,  and  the  exceptional  cases  in  which  they  stand  coiuiected 
with  academies.  The  author,  while  admitting  fully  the  advantages  up 
to  this  date  conferred  by  the  academies,  and  the  beneficial  direction 
they  have  given  to  agricultural  effort,  is  in  favor  of  their  complete  ab- 
sorption by  the  universities.  But  he  claims  that  the  universities  must 
afford  eveiy  opportunity  for  a  most  thorough  and  complete  special  course 
of  agriculture.  "       .    • 

Moglin, .the  first  academy  of  agriculture,  was  the  first  to  disappear  as 
an  indei)endent  organization,  and  reappear  in  connection  with  Berlin 
University.  Waldau,  in  East  Prussia,  followed,  and  the  disestablishment 
of  Tharand  Academy  is  in  prospect.  Halle  established  a  moderately 
complete  agricultural  institution  several  years  ago,  and  in  Breslau,  not- 
withstanding the  flourishing  condition  of  the  Schleswig  Academy  at 
Proskau,  a  similar  department  has  been  orgj^nized.  In  the  middle  ot 
the  nineteenth  century,  therefore,  the  course  of  agricultural  instruction 
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is  again  gradually  taking  its  place  in  the  curriculum  of  the  university. 
If  agriculturists  are  to  study  to  good  purpose,  however,  there  must  be 
in  the  university  the  same  opportunities  for  a  thorough  course  in  agri* 
culture  as  exist  in  other  depaitments. 

From  these  considerations  there  have  been  founded  at  certain  uni- 
versities, as  Bonn  (Poppelsdorf),  Jena,  Greifswald  (Eldena),  special 
institutions  similar  to  agricultural  academies,  but  in  unity  with  the 
universities.  These  institutions  have  their  separate  corps  of  professors, 
and  the  students  pay  one  tuition  fee  for  the  advantages  of  university 
and  special  school,  atid  besides  the  course  of  the  latter  they  can,  as  far 
as  time,  means,  and  distance  will  allow,  hear  the  university  lectures ; 
but  they  appear  as  occasional  students,  abd  remain  strangers  to  the 
peculiar  life  of  the  university.  By  paying  a  united  or  total  tuition  fee, 
the  distinguishing  right  of  a  German  student,  free  choice  of  teachers,  is 
abridged.  Many  claim  this  as  an  advantage,  as  the  student  of  agricul- 
ture, having  a  free  choice  of  lectures,  might  not  select  such  as  bear  most 
directly  and  fully  on  the  special  purpose  of  study ;  and  as  a  consequence 
their  studies  fail  in  concentration  or  continuity.  Admitting  this  advan- 
tage in  institutions  thus  organized,  and  their  adaptation  to  certain  stu- 
dents who  might  be  versatile  and  difFusive,  it  may  be  answered  that  the 
development  of  self-reliance  in  farmers  is  the  first  necessity  in  a  course 
of  study,  that  they  may  be  adequate  to  independent  investigations  and 
individual  action,  and  that  a  fixed  course  of  study  does  not  tend  to  such 
development.  Oli  the  other  hand,  a  due  consideration  of  the  needs  of 
agricultural  students  must  be  insisted  upon ;  and  the  lectures  of  uni- 
versities have  an  adaptation  to  their  ends. 

As  yet  agricultural  students  cannot  be  matriculated  without  having 
finished  the  gymnasium  course,  and  many  insist  that  this  requirement 
must  be  continued.  Since  a  certain  practical  experience  in  agriculture 
is  necessary,  this  requirement  should  be  relaxed  in  favor  of  agricultural 
students;  and  if  applicants  fail  in  points  requisite  to  entrance  upon  a 
university  course,  there  should  be  a  short  preparatory  term,  as  a  special 
course  of  reading  is  often  necessary  to  jurists,  medical  students,  &c. 
This  bridge  between  self-i)reparation  and  the  university  course  is  fur- 
nished by  an  organization  like  that  at  Plagwitz.  It,  too,  has  its  separate 
corps  of  i>rofessors  and  a  united  tuition  fee;  but  the  course  is  only  six 
months— just  the  tie  between  the  preparation  and  the  university.  For 
those  fitted  to  enter  at  once  the  agricultural  department  of  the  univer- 
sity, the  necessity  for  this  six  months' courser  does  not  exist.  StiU  it  is 
recommended  as  an  advantage,  since  studentl^  enter  upon  the  university 
course  with  a  certain  preparation  and  self-confidence  as  the  result  of 
this  brief  term  of  study,  and  a  warm  class  feeling  exists  among  those 
who  pass  from  the  academy  together,  which  is  a  stimulus  to  study.  The 
nearness  to  Leipzig  aUows  students  to  hear  both  the  academy  and  uni- 
versity lectures,  and  to  combine  the  advantages  of  a  university  town 
with  the  practical  opportunities  oftered  at  Plagwitz.  Students  desiring 
it  have  a  common  home  under  the  control  of  the  director.  Only  such 
lectures  are  delivered  at  Plagwitz  as  require  experiment  or  demonstra- 
tion. 

In  favor  of  the  other  mode  of  securing  for  tUe  student  of  agriculture 
the  advantages  of  the  university,  Dr.  Edward  Ilartstein,  director  of  the 
Poppelsdorf  Academy,  is  an  able  advocate.  The  following  is  briefly  the 
substance  of  his  argument:*  "From  those  who  favor  the  entire  dis- 

*  For  tlio  fuU  statement  of  Dr.  Ilartstein^s  views,  seo  "  Die  landwirthschaftliclio 
Akadeinie  Poppelsdorl^  als  Beitm^  ziir  Gescliiclit*  und  Bciirtheiliing  dor  landwirtU- 
scliaftlichon  Aliademien/'  of  1804. 
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establishment  of  agricultural  a^^emies  and  their  reorganization  as 
departments  of  universities,  the  favorite  charge  against  the  academies 
is  their  ^one-sidedness'  or  sp^ialty,  and  the  claim  made  in  behalf  of 
university  education  is  its  universality  of  culture.  The  accusation 
against  academies  and  the  advantage  claimed  for  universities  are  a 
mere  form  of  words,  however,  unsustained  by  facts,  a«  an  investigation 
9f  the  university  system  will  prove.  Universities  do  not  ofter  universal- 
ity of  culture.  Like  agricultural  academies,  mining  schools,  polytechnic 
institutions,  schools  of  art,  &c.,  they  are  preparatory  schools  for  special 
life  pursuits,  not  places  for  that  process  of  ditfosion  celebrated  under  the 
name  of  universal  culture.  The  division  of  the  universities  into  four  or 
five  departments  (as  is  done  in  high  schools)  proves  that,  to  reach  their 
purpose  of  pi:pparing  students  for  the  practical  callings  of  life,  there 
must  be  a  division  of  studies  in  accordance  with  the  aims  of  students. 
!nie  judicial  course  is  for  the  study  of  law,  and  a  demand  that  the  legal 
student  should  devote  himself  at  the  same  time  to  general  scientific  and 
medical  studies  would  be  unreaasonable.  The  medical  department  is  also 
a  well-defined  course  of  preparation  for  one  decided  life  career;  and  not 
less  clearly  defined  is  the  theological  course.  Those  who  wish  for  a 
thorough  revolution  in  the  method  of  agricultural  study  do  not  think  of 
these  well-organized  and  clearly-defined  courses,  but  expect  undeflmed 
and  mysterious  advantages  from  the  absorption  of  agricultural  acade- 
mies by  the.philosophical  departments  of  universities.  And  yet  univer- 
sities complain  that  the  philosophical  department,  on  account  of  the 
diversity  of  its  interests,  fails  in  directness.  This  department  includes 
history,  physiology,  philosophy,  the  natural  sciences,  and  mathematics. 
The  desire  is  to  open  all  these  sources  of  knowledge  to  the  students 
of  a^culture,  overlooking  the  fact  that  the  philosophical  department  is 
sab^vided  into  special  courses,  according  to  the  life  aims  of  the  student. 
Ko  student  has  yet  api)eared  so  universidly  gifted  that  he  has  taken  all 
the  heterogeneous  courses  of  this  department.  No  one  mind  can  drink 
fipom  all  these  fountains.  Even  one  department,  the  fourth  of  a  univer- 
sity, is  too  copious  for  the  capacity  of  single  minds.  The  proposition 
to  divide  the  philosophical  department  into  two  or  three  departments, 
now  under  consideration  in  different  universities,  proves  how  empty  is  this 
term  'universality  of  culture? — a  possibility  never  reduced  to  a  reality; 
Universities  do  not  exist  for  the  development  of  imiversal  geniuses,  but 
for  the  education  of  useful  men  for  the  different  pursuits  of  life.  As  to 
the  accusation  of  'one-sidedness'  which  is  made  against  the  academies, 
if  this  means  that  chemistry,  physics,  and  other  branches  of  the  natural 
sciences  are  studied,  not  in  their  whole  compass  but  only  so  far  as  bear- 
ing upon  and  serviceable  to  agriculture,  this  is  admitted;  but  why  does 
not  the  same  reproach  rest  upon  students  of  medicine,  who,  equally  with 
agriculturists,  study  natural  laws  in  their  relations  to  the  profession 
chosen,  not  in  their  complete  range  and  illimitable  possibilities!  The 
world  has  need  of  good  physicians  and  good  agriculturists,  but  neither 
need  to  be  accomplished  naturalists ;  with  neither  is  the  end  furtherance 
of  science,  but  such  a  knowledge  of  the  laws  of  nature  as  may  be  avail- 
able in  the  pursuit  of  their  respective  vocations.  The  only  way  in 
which  academies  might  advantageously  become  parts  of  universities 
would  be  by  the  organization  of  separate  agricultural  departments  with 
corps  of  professors  and  all  the.  practical  accessories  of  experimental 
forms,  &c,,  &C. ;  and  this  would  have  no  advantage  over  a  separate  organ- 
ization, as  agricultural  academies  in  connection  with  universities,  as  is 
the  case  with  Poppelsdorf,  having  its  own  faculty  and  government  but 
still  allied  to  the  university,  tho  students  of  the  academy  being  matric- 
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nlated  at  the  nniyersity.  For  the  teachers,  the  advantages  of  residence 
in  a  university  town,  association  with  professors  in  other  departments, 
and  all  the  accessory  benefits  of  a  university,  are  marked.  Then  certain  of 
the  lectures  at  the  university  are  available  for  the  students  of  the  acad- 
emy ui>on  subjects  associated  with  agriculture,  yet  not  warranting  profes- 
sorships in  the  agricultural  institutions.  Again,  access  to  the  collections 
and  library  of  the  university  offer  advantages  hardly  possible  to  gather 

■  about  an  independent  academy.  Of  all  the  advantages  which  follow 
university  matriculation,  however,  that  of  association  with  students  in 
other  departments  is  considered  the  greatest.  By  matriculation,  acade- 
my students  have  the  same  rank  as  university  students.  Independent 
academies,  with  agriculture  as  the  single  aim,  are  apt  to  give  a  too  exclu- 
sive tone  to  the  whole  life;  so  that  in  this  respect,  and  in.  thiA^espect 
only,  may  the  charge  of  'one-sidedness'  be  feared — not  in  the  course  of 
study,  but  in  the  social  life:  By  mingling  with  students  of  the  various 
departments  of  a  university,  the  free  interchange  of  opinions,  the  intro- 
duction of  subjects  bearing  upon  their  different  courses  of  study,  recip- 
rocal sympatliies  and  interests  are  awakened  which  keep  the  agricultu- 
ral student  from  being  merely  an  agriculturist,  the  legal  student  from 
being  merely  a  jurist.  This  recognition  of  the  studies  and  aims  of 
others  may  give  socially  an  approximation  to  that  *  universality  of  cul- 
ture' which  might  not  otherwise  be  possible.  Study  must  bo  specific, 
but  sympathy  may  be  universal.'^ 

My  own  opinion  is,  that  well-organized  agiicultural  departments  in 
our  American  universities  are  the  first  and  the  leadin^r  demand,  not  only 
for  the  promotion  of  scientific  agriculture  in  the  Uniti^d  States,  but  to 
lift  practical  agricultiu'e  into  a  thorough  system  and  lo  its  highest  devel- 
opment. Not  a  mere  {tgricultural  professorship,  but  u  complete  depart- 
ment of  agriculture,  with  at  least  two  able  professors,  one  of  practical  or 

'  applied  chemistry,  and  one  of  agriculture;  with  courses  of  lectures 
adapted  to  agricidture  by  a  half-dozen  more  of  the  professors  of  each 
university;  and  the  use  of  an  experimentiil  larm  where  demonstrations 
may  be  given  having  a  practical  bearing  upon  the  lessons  of  the  course. 
In  every  consideration  of  economy,  thoroughness,  and  comprehensive- 
ness, such  schools  of  agriculture  must  rank  before  separate  {u^ademies. 
The  mere  physical  advantages  that  must  constitute  a  part  of  the  acces- 
sories of  any  good  university  ofler  advantages  to  tlie  student  of  agri- 
culture such  as  it  is  almost  impossible  to  accumulate  for  a  separate 
academy;  such  as  chemical  and  philosophical  apparatus,  collections  in 
botany,  zoology,  geology,  mineralogy,  libraries,  &c.  In  the  employment 
of  the  Dest  talent,  even  supposing  it  to  be  possible  to  secure  it  in  con- 
nection with  separate  academies,  the  argument  is  greatly  in  favor  of 
university  departments,  Take  for  example  the  department  of  agricul- 
ture in  the  university  at  Berlin,  Prussia.  Professor  Rose,  the  distin- 
guished mineralogist  and  geologist,  who  ha«  a  world-wide  fame,  is 
employed  to  deliver  a  special  course  of  lectures  (two  each  week)  extend- 
ing through  one  quarter,  for  two  hundred  thalers  ($150  in  gold.)^  His 
services,  if  they  could  be  secured  at  all  for  a  separate  academy  of  agn- 
cultAre,  would  cost  $5,000.  But  he  is  a  professor  in  the  university,  and 
has  his  regular  salary  iAjiependent  of  the  agricultural  department. 
Professor  Karl  Roch,  the  botanist,  delivers  a  full  course  of  lectures  in 
the  agricultural  department  for  four,  hundred  thalers,  and  Dr.  Kn^ 
delivers  a  course  of  lectures  on  the  physiology  of  plants  for  two  hundred 
thalers.  Thus  it  wiU  be  seen  that  economy  and  the  opportunity  oi 
sec.ning  able  instructors  are  in  fevor  of  connecting  agricultural  instruc- 
tion with  the  university.    For  a  complete  canvass  of  the  advantages  oi 
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different  methods  of  instmction,  the  olaiiiis  of  separate  academies  can- 
not be  overlooked.    The  academy  at  Hohenhein  long  ranked  as  the 
pattern  of  an  agricnltural  school  in  Germany,  and  to  a  great  exent  for 
other  countries.    Many  of  the  most  eminent  agriculturists  look  to  it  as 
their  alma  mater.     Liebig,  I  believe,  fbrst  raised  the  question  as  to 
whether  a  complete  agricultural  education  could  best  be  attained  in 
isolated  academies  or  in  agricultural  departments  of  universities.    Since 
then  the  j^vocates  of  the  uuiversity  plan,  in  one  form  or  another,  either 
by  combining  institutes  or  academies  with  the  universities,  or  by  creat- 
ing departments  of  agriculture  in  the  universities,  have  become  very 
numerous,  and  the  growth  of  such  institutes  or  departments  has  been 
very  great  both  in  number  and  prosx)erity.    This  growth  has  been 
marked  in  Prussia,  even  where  the  Ministerium  of  Agriculture  for  a 
time,  at  least,  struggled  against  the  change.    I  doubt  no^  however,  that 
the  separate  schools  will  continue  to  be  necessary.    It  is  chiefly  where 
great  scholarship  is  called  for  that  I  would  recommend  the  university 
departments;   and  to  secure  this  a  thorough  preparation  must  be 
required  as  a  condition  of  entrance.    In  all  countries,  and  particularly 
in  our  own,  there  are  multitudes  of  young  men  who  would  be  glad  to 
know  the  rudiments  of  scientific  agriculture,  sufficiently  to  relieve  their 
life-calMng  from  being  a  mere  physical  drudgery.    These  can  neith^  get 
the  requisite  preparation  to  enter  the  university  course,  nor  the  time  to 
pursue  it  if  they  were  prepared.    Various  grades  of  agricultural  schools 
will  therefore  be  called  for,  and  can  easily  bo  provided  by  private  enter- 
prise, or  by  private  enterprise  aided  by  the  States  or  by  societies,  (as  is 
the  case  in  Germany,)  as  soon  as  we  get  educated  men  for  teacn«:«. 
First  of  all  we  must  provide  wide  scholarship,  either  by  university 
courses  or  by  academies  of  a  very  high  grade.    By  this  means  we  may 
secure  a  class  of  competent  men  lor  professors  and  teachers,  and  for  the 
work  of  high  experimental  agriculture,  and  at  the  saine  time  afford 
means  of  culture  to  all  who  can  unite  with  an  agricultural  training  a 
liberal  education.    Schools  for  special  branches,  and  also  schools  of  the 
various  grades,  will  naturally  follow.     Dr.  Komers,  of  Prague,  chief 
director  of  the  Tetschen-Liebwerd  Academy,  and  one  of  the  most  ener- 
getic teachers  of  scientific  agriculture  in  Germany,  whose  study  of  the 
methods  of  instruction  has  been  profound,  expresses  most  emphatically 
his  belief  in  the  necessity  of  three  distinct  grades  of  agricultural  schools, 
to  meet  the  wants  of  all  classes  of  students,  viz:  1st,  a  high  school,  such 
as  a  university  department  woidd  be;  2d,  a  middle  school,  such  as  the 
agricultural  academy;  3d,  a  lower  school,  such  as  the  Ackerbau-Schule. 
iSe  first,  for  securing  accomplished  scholarship  such  as  would  fit  ^len 
for  professional  careei-s;  the  second,  to  educate  overseers  of  estates  and 
owners  of  small  estates,  and  all  such  students  as  could  enter  upon  the 
course  of  study  with  some  rudimentary  knowledge  of  the  sciences  relat- 
ing to  agriculture,  and  yet  could  not  take  the  higher  course;  the  third, 
for  a  class  of  men  who  wish  a  thorough  practical  training  in  agriculture, 
working  with  their  own  hands,  but  who  cannot  come  with  any  previous 
preparation  to  enable  them  to  comprehend  strictly  scientific  lectures. 

The  Ackerbau  schools  of  Germany  are  among  the  means  adopted  to 
extend  the  results  of  scientific  investigation  to  the  masses.  In  Germany 
much  attention  is  being  given  to  this  subject,  and  it  is  a  much  more  diffi- 
cult one  to  deal  with  there  than  it  can  ever  be  in  our  country.  We  might 
be  inclined  to  award  to  Germans  the  credit  of  being  a  practical  people, 
ludgiug  by  the  results  of  their  industries,  if  we  did  not  know  how 
immeasurably  beyond  their  practice  tlieir  theories  are.  There  is  no 
nation  where  theory  and  practice  are  so  disassociated  as  in  Germany, 
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where  science  in  m  much  in  advance  of  its  practical  application — ^where 
there  is  such  a  difference  between  Icnotxyi^ig  and  doiiig. 

Gould  space  be  afforded  to  fully  consider  the  progress  of  scienti^c 
agriculture  in  Germany,  the  questions  growing  out  of  this  need  wcmld 
prove  most  fruitful  in  instruction,  particularly  such  as  pertain  to  the 
methods  of  instruction,  viz.,  the  questions  as  to  how  fiir  agriculture  can 
be  taught  in  the  Volks-sehtUe  (common  schools)  the  organization  of  nor- 
mal agricultural  schools,  the  appointment  oi  wandering  teachers,  and 
the  establishment  of  casinos.  I  do  not  believe  that  agriculture  can  be 
introduced  as  a  branch  of  study  into  the  common  schooL  Even  were 
the  children  mentally  ready  for  such  studies,  which  they  are  not,  all  the 
period  of  life  that  belongs  to  the  common  sdiool  is  needed  for  develop- 
ment  in  general  directions ;  not  that  the  teacher  may  not  draw  largdy • 
in  the  way  of  illustration,  from  many  of  the  practices  in  agriculture  and 
from  some  of  the  rudiments  of  the  science  of  agriculture,  for  the  quick- 
ening of  observation  and  broadening  of  the  comprehension  of  his  schol- 
ars; but  there  is  a  period  of  life  (student  life)  when  most  of^  if  not  all, 
the  sons  of  American  formers  might  be  provided  with  special  agricul- 
tural instruction  to  great  advantage — such  winter  schools  as  are  being 
inaugurated  in  the  grand  duchy  of  Baden.  The  question  recurs,  how 
are  we  to  secure  competent  teachers?  And  we  are  thrown  back  upon 
the  work  that  must  antedate  any  great  multiplication  of  schools  of  agri- 
culture. If  we  scatter  our  resources  at  the  outset  by  the  establishment 
of  a  multitude  of  schools,  academies,  and  colleges  of  agriculture,  the 
result  will  be  that  we  shall  secure  only  a  low  standard  of  agriculture 
education — at  best,  only  a  sort  of  half  education;  and  any  effort  to 
deepen  and  broaden  the  system  will,  ten  years  hence,  be  surrounded  by 
difficulties  far  greater  than  now  exist.  To  revive  any  system  that  has 
fallen  into  disgrace,  to  renew  an  undertaking  that  has  bailed  of  success, 
is  far  more  difficult  than  to  originate  and  perfect  an  enterprise  that  can 
be  commenced  free  from  prejudices.  Since  there  are  no  less  than  one 
hundred  and  fifty  agricultural  institutes,  university  departments,  acade- 
mies, schools,  and  stations  in  the  German  states,  it  is  not  practicable  to 
give  a  description  of  all  of  them.  The  systems  adopted  in  the  organiza- 
tion of  the  various  grades  of  schools,  and  the  methods  of  instruction  in 
use,  can  best  be  understood  by  a  statement  of  the  departments  of  study 
embraced  and  their  distribution  in  the  courses,  which  will  be  undertaken 
in  the  following  pages. 

The  Boyal  Institute  or  Academy  of  Agricultuito  at  ropi>elsdor£^  near 
Bonn,  on  the  Ehine,  represents  one  class  of  schools,  in  which  the  student 
of  agriculture  has  university  advantages,  by  the  union  of  the  institute 
witii  the  university.  The  course  of  study  of  the  University  of  Leipzig, 
where  agriculture  is'a  department  in  the  university",  is  given,  not  because 
the  organization  is  superior  to  that  of  the  University  of  Berlin  or  Halle, 
but  because  the  course  is  preceded  by  a  preparatory  course  at  Plagwitz, 
which  course  is  also  presented.  Of  the  separate  schools  or  academies 
four  have  been  selected  which  are  believed  to  represent  comprehensively 
the  academic  system  for  general  agricultural  education  in  Germanjw 
There  exist  many  special  schools  for  stogie  departments  of  study,  such 
as  forestry,  fruit  culture,  liax  culture,  horticulture,  veterinary  surgery, 
&C.J  but  these  have  not  oeen  selected.  The  highest  class  of  separate 
schools  might  be  still  further  represented  by  the  Eoyal  College  of  Agri- 
culture and  Forestry  at  Tharant,  in  Saxony;  by  that  at  Altenberg,  in 
Hungary;  by  that  at  Proskau,  and  by  many  others;  and  those  con- 
nected with  universities,  either  as  departments  or  institutes  in  union 
with  universities,  by  the  imiversitics  of  Berlin,  Halle,  Gottingen,  Vienna, 
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BIdena,  &c.;  but  this  woold  mvolve  much  r^)etiti(m  and  inquire  consid- 
erable space.  Justice  could  not  be  done  to  an  account  of  the  agricoltu- 
ral  experimental  stations  of  Germany,  exoet>t  by  a  very  lengthy  q)6oial 
report  on  that  subject.  Much  could  be  said  in  praise  of  the  work  these 
stations  are  accomplishing  both  for  the  advancement  of  the  science  and 
the  art  of  agriculture.  This  t^ork  is  not  confined  to  the  investigation  of 
the  nature  of  soils,  and  the  best  methods  of  emriching  th^Q^  and  the 
nature  aiid  growth  of  all  that  the  soil  can  be  made  to  produce  in  the 
vegetable  kingdom,  but  embraces  also  the  best  methods  of  utilizing  these 
products  for  the  food  of  man  and  beast.  It  will  be  seen,  however,  by  the 
annexed  brief  account  of  these  stations  that  they  are  of  recent  origin, 
and  followed  the  work  of  the  agricultural  schools. 

The  academy  of  Tetschen-Liebwerd,  though  much  newer  than  many  of 
the  other  schools,  deserves  a  Qiuch  more  detailed  account  than  I  have 
been  able  to  give.  The*  State  Agricultural  College  of  Michigan  is  the 
only  institution  in  the  United  States  of  the  claims  of  Hohenhein  and  Tet- 
schen-Iiebwerd  that  may  be  considered  as  highly  sueeessfuH  The  hope 
of  America,  and  to  some  extent  of  other  nations,  is  turned  towards  tl^ 
Ck>mell  University  for  an  example  that  will  broaden  and  liberalize  indus 
trial  education,  not  only  in  agriculture,  but  in  all  the  departments  of  art, 
trade,  and  science ;  but  :the  leaders  in  that  university,  no  less  than  in 
the  Industrial  University  of  Illinois,  and  in  all  the  institutions  of  the 
various  States  founded,  or  to  be  founded,  under  the  stimulus  x4  the  gov- 
ernment grant  of  lands  for  agricultural  and  mechanical  education,  will 
find  that  the  more  they  study  the  causes  that  have  led  to  the  success  or 
fiulore  of  other  institutions  having  the  same  or  similar  aims  in  view,  the 
sooner  they  will  attain  the  highest  usefulness  and  prosperity. 

THE  BOYAL  INSTITXJTE  OR  ACADEMY  OF  AGRICULTURE  AT  POPPBLS- 

DORF. 

Poppelsdorf  is  one  mile  from  Bonn,  on  the  Bhine,  throng  beautifully 
shaded  walks.  The  natural  history  collections  of  the  University  of 
Bonn  occupy  an  old  palace  at  Poppelsdorf,  and  the  new  chemical  labor- 
atory just  completed  is  situated  here  also.  This  is  one  of  the  very  best 
laboratories  in  Euroi)e. 

1516  academy  at  Poppelsdorf  has  two  farms,  one  at  Poppelsdorf  of  one 
hundred  and  twenty  morgen^^  another  at  Annaberg  of  one  thousand 
morgen.  The  field  for  experiments  contains  about  twenty  morgen. 
The  academical  farms  receive  no  subsidies  from  government,  but  Siey 
yield  a  considerable  amount  of  rent.  The  field  set  apart  lor  experi- 
ments, and  the  experimental  station  or  branch  receive  an  annual  sub- 
sidy from  government  of  four  thousand  thalers.  Besides  the  field  set 
apart  for  exx)eriments.  a  smaller  &nn  is  requisite  during  the  term  of 
instruction.  The  stuaents  are  not  practically  employed  on  the  fiirms,  as 
they  are  supposed  to  have  acquired  the  practical  part  oi  fEurming  before 
entering  the  academy.  The  academy  Is  exclusively  supported  by  the 
government,  and  the  annu^  expenditures  of  the  institution  amount  to 
twelve  thousand  thalers.  There  are  fifteen  instructors,  viz:  three  in 
tibe  different  branches  of  agriculture,  two  in  chemistry  and  technology, 
and  one  each  in  botany,  physics,  geology,  zoology,  foiesty,  veterinary 
surgery,  mathematics  and  architecture,  gardening  and  rearing  fruit  trees, 
national  economy,  and  in  agricultural  jurisdicticm.  The  weddy  lectures 
of  Uie  several  teachers  vary  from  three  to^  seven,  and  the  entire  course 
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extends  ov«r  two  y«ar».  The  course  for  the  sonmier  commences  on  the 
16th  of  ApriJ,  and  laets  until  the  15th  of  An^st;  the  winter  oourse 
exteiMlfl  from  the  15th  of  October  to  the  15th  of  March. 

Though  the  students  are  not  practieally  employed  on  the  farms,  prac- 
tical courses  of  chemistry,  botany,  and  physics  are  introduce<l,  during 
which  the  students  are  employe<l,  with  the  assistance  of  the  teachers,  in 
solving  chemical,  reget^ble,  and  physiological  pipblems;  the  result  of 
these  studies  of  natural  science  is  of  the  greatest  importance  to  the 
stndenta  The  teaching  is  carried  on  in  the  form  of  lectures.  The  whole' 
premium  payable  for  two  years  amounts  to  one  hundred  thalers,  viz : 
seventy  thalers  for  the  first,  and  thirty  thalers  for  the  second  year. 
The  lowest  age  for  admission  of  students  is  seventeen  years,  but  the 
greater  number  of  the  students  are  of  the  age  of  twenty  to  twenty-five 
yeiMTS.  The  number  of  students  at  the  last  term  was  ninety.  The  aggre- 
gate number  of  students  in  this  a<»demy  is  eleven  thousandr  The  students 
are  matriculated  in  the  l&niversity  of  Bonn,  where  they  enjoy  the  same 
rights  as  the  university  students.  The  following  is  the  distribution  of 
the  dtflfercnt  branehes  of  teaching  in  the  four  terms  of  the  biexmiad 
course: 

Pnew  rWLE,— Winter  <en».— Introduction  to  agricultural  studies : 

L  Agricultural  exercises:  1,  economical  basis  of  agricultural  science; 
2y  the  science  of  manure;  3,  general  science  of  animal  production;  4, 
a^ricaltaral  book-keeping;  5,  agricultural  literature,  with  particular 
reference  to  new  publications;  C,  rearing  of  fruit  trees,  with  practical 
illustrations;  7,  practical  agricultural  illustrations. 

II.  Forestry :  1,  the  use  of  forests,  care  and  valuation  of  them,  with 
practical  illustrations;  2,  the  chase  and  fishery. 

ni.  Natural  sciences:  1,  inorganic  experimental  chemistry :  2,  a9alyt- 
ical  chemistry,  ^vith  practical  lessons  in  the  laboratory;  3,  chemistry  of 
the  soil;  4,  geology  and  geognosy;  5,  general  botany,  and  anatomy  of 
plants  J  6,  microscopic  studies;  7,  anatomic  and  physiological  view  of 
the  animal  creation :  8,  natural  hLstory. 

IV.  Mathematical  exercises:  agricultural  mechanics,  and  science  of 
machinery. 

rfence  of  national  economy, 
ie:  agricultui^al  jurispriuJence. 

surgery:   1,  anatomy  and  physiology  of  domestic 
r  ailments  of  domestic  animals, 
y:  general  technology. 


3: 1,  construction  of  agricultural  buUdings,  and  iudus- 
2,  lessons  in  drawing. 


Sumimr  farm. — Intioduction  to  agricultural  studies : 

I.  Agricultural  exercifiea:  1,  comparative  iUustration  of  the  agricul- 
tural conditiaD  of  the  principal  European  countries,  particularly  of  Eng- 
land, with  partieuiar  reference  to  Germany;  2j  culture  of  cereals  and 
veg^aMes  for  feeding  purposes ;  3,  afpncultural  implements  and  machin-  ' 
ery;  4,  rearing,  csttle;  &,  exterior  knowtodge  of  horses^  C,  culture  of 
wine  and  vegetables,  with  practical  illustrations ;  7,  agncultural  illus- 
trations and  excursions. 

II.  Forestry,  with  i)iactioal  illustrations. 

III.  Natural  scieuces:  1,  organic  experimental  chemistry;  2,  experi-i 
mental  physics ;  3,  analytical  chemistry,  with  practical  lessons  in  the 
laboratory;  4,  agricultural  literature  tr^ting  of  chemistry;  5,  agricul- 
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tural  botany  and  ailments  of  plants;  6,  physiological  lessons  on  plants ; 
7,  natural  history  of  invertebrate  animals ;  8,  statistics  of  natnral  sciences ; 
9,  botanical  excursions. 

IV.  Mathematical  sciences :  practical  geometry,  and  lessons  in  meas- 
uring land  and  leveling. 

V.  Economy :  the  policy  of  national  economy. 
YI.  Jurisprudence :  agrarian  jurisprudence. 

Vll.  Veterinary  surgery :  acute  and  infectious  diseases  of  domestic 
animals. 

Vin.  Architecture :  1,  knowledge  of  building  materials,  and  lectures 
on  architectural  construction ;  2,  lessons  in  drawing. 

Second  tear. — Wmier  term. — Introduction  to  agrlcirttural  studies  ^ 

I.  Agricultural  exercises :  1,  the  systems  of  agricultuie,  manageniettt 
of  large  farms,  and  planning;  2,  tillage,  drainage,  and  sowiag  the  soil; 
3,  agricultural  calculation:  4,  literature  of  agriculture,  with  particulai* 
reference  to  the  newest  puolications ;  5,  breecSng  of  sheep  and  knowl- 
edge of  wool;  6,  rearing  of  fruit  trees,  with  practical  illustration;  7, 
practical  agricultural  illustrations. 

n.  Forestry:  1,  the  use  of  forests,  care,  and  valuation  of  them,  with 
practical  illustration;  2,  the  chase  and  fisnery. 

in.  Natural  sciences :  1,  inorganic  e^erimental  chemistry ;  2,  experi- 
mental physics,  meteorology ;  3,  analytical  chemistry,  with  practical  les- 
sons in  the  laboratory ;  4,  mineralogy  and  geology ;  5,  the  physiology  of 
plants ;  6,  microscopic  studies ;  7,  natural  history  of  ve^ebrate  animals ; 
8,  agricultural  statistics. 

IV.  Economy:  science  of  national  economy. 

V.  Jurisprudence:  introduction  to  agricultural  jurisdiction. 

VI.  Veterinary  surgery:  anatomy  and  physiology  of  domestic  ani- 
mals. 

VIL  Technology :  technology  of  the  industrial  branches  of  agricul> 
ture. 

Vin.  Architecture:  1,  construction  of  agricultural  buildings  and 
industrial  undertakings ;  2,  road-making  and  water  works ;  3,  lessons  in 
drawing. 

Summer  term. — Introduction  to  agricultural  studies: 

I.  Agricultural  exercises :  1,*  valuation  of  farms,  and  calculations  as 
to  yields ;  2,  culture  of  commercial  produce ;  3,  knowledge  of  the  soil, 
and  plans  for  improving  the  same;  4,  management  of  meadows ;  5,  his-^ 
tory  and  statistics  of  agriculture ;  6,  rearing  and  breeding  of  the  smaller' 
domestic  animals ;  7,  medie^il  treatment  of  domestic  animals ;  8,  culture 
of  wine  and  vegetables,  with  practical  illustrations ;  9,  agricultural  illus- 
trations and  excursions. 

II.  Forestry,  with  practical  illustrations. 

III.  l^atural  sciences  :  1,  organic  experimental  chemistry ;  2,  estperi- 
mental  physics,  electricity,  magnetism,  sound,  and  light;  3,  chemistry 
of  the  animals  f  4,  analytical  chemistry,  with  practical  lessons  in  the 
laboratory ;  5,  literature  of  chemical  agriculture ;  6,  agricultural  botany 
and  elements  of  plants;  7,  selections  from  general  botMiy,  and  the  anat- 
omy and  physiology  of  plants:  8,  physiological  lessons  on  plants;  9, 
statistics  of  natural  sciences ;  10,  botanical  excursions. 

IV.  ]Mathematical  sciences :  practical  geometry,  and  lessons  in  meas- 
uring land  and  leveling. 

V.  Economy :  the  policy  of  national  economy.  ^ 


Digitized  by  LjOOQIC 


148  AGRICnLTURAL  BSPOBT. 

VI.  tfnrispradence:  agricultnral  jnrisprudeiice, 

VII.  Veterinary  Burger^ :  acute  and  infectious  diseases  of  domestic 
animals. 

Vni.  Architecture :  1,  knowledge  of  building  materials,  and  lectures 
on  ai  chitectural  construction ;  2,  lessons  in  drawing. 

AGBICULTUBAl.  SCHOOL  XT  FLAGWITZ,  KEAE  LEIPZia. 

This  school  is  preparatory  to  entering  upon  the  agricultural  course  in 
the  university  of  Leipzig,  and  embraces  a  term  of  six  months.  The  fol- 
lowing is  the  course  of  study : 

History  and  literature  of  agriculture  ;  elements  of  physics  and  chem- 
isky,  with  instructions  in  the  small  laboratory ;  introduction  to  botany, 
with  the  use  of  the  microscope ;  anatomy  of  animals,  with  study  of  horse- 
shoeing ;  field  measurements,  leveling,  and  drawing  of  plans ;  book- 
keeping and  study  of  exchange ;  intrwiuction  to  mineralogy  and  geog- 
nosy ;  practical  demonstrations  and  exercises. 

Students  can,  also,  according  to  their  time  and  wish,  attend  certain 
of  the  university  lectures. 

AaRIOTTLTXJBAL  GOUBSE  IN  THE  UNIYEESITY  OP  LEIPZIG. 

Agricultural  lectures  and  associated  subjects : 

Study  of  plants,  meadows,  and  stock-raising,  and  estimates  of  yields 
or  returns ;  sheep-raising,  and  study  of  wool ;  care  of  domestic  animals : 
associated  manufactories  and  technology ;  agiicultural  chemistry,  and 
practice  in  the  large  agricultural-chemical  laboratory. 

Lectures  on  accessory  sciences:  Inorganic  and  organic  chemistry; 
mathematics,  physics,  and  mechanics;  botany;  zoology,  comparative 
anatomy,  comparative  osteology,  and  physiology  of  animals ;  mineralogy 
and  geognosy;  universal  mathematical  and  physical  geography ;  mete- 
brology  and  astronomy;  political  economy;  historical  science;  litera- 
ture, and  history  of  literature ;  philosophical  sciences. 

The  total  tuition  fee  for  the  six  months^  course  at  the  academy  at 
Plagwitz  is  sixty  thalers.  For  the  succeediug  terms  at  the  university, 
or  for  those  who  enter  at  once  upon  the  university  agricultural  course, 
there  are  fifteen  thalers  per  term  to  be  paid  to  the  academy,  and  for 
the  use  of  the  laboratory  special  fees,  according  to  circumstances.  The 
payment  of  the  fifteen  thalers  secured  the  right  to  the  academy  lectures 
and  the  lectures  of  the  director  at  the  university.  At  the  university, 
for  four  hours^  lectures  a  week,  for  the  entire  term,  four  and  five  thalers; 
and  for  two  hours'  lectures  i)er  week,  two  and  three  thalers  for  the  term 
are  charged. 

HOHENBEIN  ACADEMY. 

This  academy  was  the  first  of  the  separate  schools  visited,  and  is  per- 
haps tbe  best  known  of  the  Crermaa  academies  of  agriculture.  My  visit 
to  the  institution  was  on  the  occasion  of  a  meeting  or  congress  of  Crer- 
man  agricultural  chemists,  of^cers  of  the  agricultural  experimental  sta- 
tions, and  frienda  of  agpncultural  chemistry  generally.  iNearly  all  parts 
of  Gtennany  were  represented,  as  well  as  several  other  countries.  The 
subjects  presented  at  the  congress,  either  in  the  form  of  stated  papers 
or  discussions,  and  their  titles  indicate  fully  the  character  of  the 
meeting,  and  also,  to  a  great  extent,  the  character  of  German  ellbrt 
for  the  advancement  of  agriculture.    German  scholars  occupy  tliom- 
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selves  almost  exclusively  with  the  technical  and  strictly  scientiic  bear- 
ings of  the  subject.  It  would  be  almost  imj^ssible  at  such  a  meet- 
ing to  introduce  any  question  relating  to  the  practicability  of  making 
available  to  the  masses  the  very  principles  evolved  or  discussed.  Scien- 
tific facts  and  theories  absorb  the  entire  energy  of  most  German  scholars. 
•The  following  subjects  and  allied  questions  occupied  the  entire  attention 
of  the  meetmg :  Analysis  of  foods ;  ash  analysis  of  agricultural  sub- 
stances ;  investigation  on  the  feeding  of  animals;  cultivation  of  plants 
in  water ;  control  of  the  manure  trade  by  experimental  stations ;  rela- 
tions of  food,  and  cost;  appropriation  of  food,  (in  relation  to  exi)eriments 
on  the  subject ;)  manuring ;  analysis  of  harvest  products ;  soil  analysis ; 
results  of  experiments  on  feeding,  vegetation,  and  manures. 

The  congress  assembled  August  17,  at  10  a.  m.,  in  the  "l?alconsaale  " 
of  the  casSe,  and,  after  the  usual  preliminaries  on  such  occasions,  thp 
reading  of  papers  continued  until  2  o'clock,  the  hour  fixed  lor  a 
public  dinner.  The  afternoon  was  occupied  in  visiting  the  experimental 
stations,  museum,  &c.,  and  the  evening  by  a  social  meeting.  The  fore-' 
noon  of  the  second  day  was  occupied  in  reading  papers  and  in  discus- 
sions; the  afternoon,  by  an  excursion  to  the  Necker  Valley,  returning  to 
Stuttgard  in  the  evenrag.  The-forenoon  of  the  third  day  was  occupied 
in  visiting  the  polytechnic  schools,  museums,  and  art  academies  in 
Stuttgard;  and  the  afberno()n,  by  excursions  to  Berg  and  Cronstadt. 

By  attending  this  meeting  I  was  enabled  to  see  all  the  departments 
of  tiie  Hohenhein  academy  under  l^e  very  best  circumstances,  and  to 
njieet  personally  representatives  from  institutions  in  all  parts  of  Ger- 
many ;  thus  learning  much  of  the  spirit  of  the  present  workers  in  agri- 
cultare. 

Hohenhein  is  situated  on  high  ground,  about  two  hours'  drive  firom 
Stuttgard,  the  capital  of  the  longdom  of  Wiirtemberg.  The  academy 
buildings  were  erected  by  Duke  Charles,  in  1770-1780.  This  princely 
residence  had  fallen  iirto  comparative  ruin,  but  was  repaired  by  King 
William  and  appropriated  to  the  use  of  the  agricultural  academy,  which 
was  founded  in  1818.  The  school  is  located  on  the  royal  domain,  and  is 
sustained  and  directed  by  the  State.  It  commenced  with  only  eight 
students  under  the  directordiip  of  Baron  Kepomuk  Schwerz. 

At  the  present  date  this  institution  consists  of  three  separate  schools 
as  well  as  a  number  of  extraordiaary  courses,  such  as  school  teachers' 
course,  fruit-growers'  course,  meadow-culture  course,  and  shepherds' 
course;  also  special  courses  for  government  officers,  and  a  course  for 
bee  ana  silk-worm  management. 

The  first  of  the  three  schools  is  the  academy,  which  embraces  a  full 
course  of  instruction  in  all  the  branches  of  agriculture,  including  for- 
estry, and  requires  two  years  for  its  completion.  Students  are  expected 
to  be  eighteen  years  of  age  when  they  enter.  The  second  is  an  agricul- 
tural school  for  men  whose  practical  education  is  the  main  object.  They 
receive  instruction  in  the  lecture-room  about  two  hours  daily,  morning 
or  evening,  and  the  entire  day,  with  this  exception,  is  si)ent  in  actual 
labor.  This  departnient  is  open  only  to  residents  of  Wtirtemberg,  and 
the  number  of  students  is  limited  to  twenty-five.  The  course  covers  a 
period  of  three  y^ars,  and  students  are  admitted  at  sixteen  years  of  age. 
The  thind  is  the  horticultural  school,  to  which  only  six  students  are 
admitted  annually.  They  must  be  seventeen  years  of  agf ,  and  are  re- 
quired to  have  served  a  three  years'  apprenticeship  in  gardening  or  in  the 
vineyard,  or  to  have  gone  tlm>ugh  one  course  in  the  agricultural«chool. 
The  student  is  thus  expected  to  get  a  complete  education,  both  theoret- 
ical and  practical,  in  all  that  pertains  to  horticulture. 
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The  prtrpose  of  Hohenhein  to  educate  large  land  owners,  overseers^ 
officials  for  public  departments,  &c.,  in  agriculture  and  forestry,  is  thus 
supplemented  by  schools  for  the  ordinary  fanner,  (ackerbau-schule,)  and 
by  short  special  courses  for  such  students  as  desire  to  devote  themselves 
to  some  one  department. 

Two  years  are  required  for  the  thorough  and  finished  course  in  either 
forestry  or  apiculture,  and-I  i^gard  this  as  being  entirely  too  little  time 
for  the  studies  embraced  in  the  course.  Vet  the  lectiuTrs  treat  the  prin- 
cipal subjects  in  agriculture  and  natural  sciences  within  the  space  of 
one  year,  from  the  fact  tJiat  many  students  cannot  remain  a  longer  time, 
and  thus  they  are  supposed  to  have  the  benefit  of  a  complete  course  Of 
lectures.  This  cannot  be  undertaken  without  too  gteat  crowding  of 
st^idles,  with  superficiality  as  the  result.  The  accessories  of  this  insti- 
tution, in  the  way  of  museums,  model  collections,  &c.,  are  excellent,  and 
the  apparatus  for  demonstrating  manufacturing  processes  arc  as  com- 
plete as  such  facilities  can  be  made  in  an  isolated  situation^  where  tney 
must  be  created  solely  for  the  purpose  of  demonstration.  In  such  cases 
the  progress  of  invention,  as  urged  on  by  the  necessities  of  competition 
in  actual  business,  cannot  be  ftdly  represented.  The  museums  consist 
of  nabodel  collections  of  farming  implements,  machines,  &c.;  of  Pro- 
fessor Fleischer's  inineralogical  collections;  well  arranged  geological 
collections ;  collections  of  varieties  of  soils,  seeds,  and  herbs ;  models  in 
pomidogy,  &C,;  zoological  collections;  and  collections  of  native  woods, 
in  longitudinal  and  cross  sections.  In  the  facilities  for  practical  or 
applied  chemistry  are  embraced :  Ikctories  for  beet-root  sugar,  brandy, 
starch,  vinegar,  firuit-drying,  new  wine,  a  beer  brewery,  &o.  The  sugar 
fabric  has  the  press  method  and  Dombasleschen  maceration  process, 
both  with  steam-heating.  It  is  in  operation  only  in  November  and  De- 
cember. In  connection  with  it  is  an  arrangement  for  the  preparation 
of  bone  coal.  The  beer  brewery  is  arranged  for  the  making  of  fifty  to 
seventy  eimer^  of  beer  in  January  and  February,after  dift'erent  methods. 
Brandy  is  prepared  from  potatoes,  graio,  molasses,  and  brewery  resid- 
uum, one-iialf  eim^  daily;  th<^  time  of  operation  being  according  to 
the  needs  of  instruction*  The  managements  for  starch,  \inegar,  &c., 
are  on  a  smaller  scale,  chiefly  for  the  purposes  of  demonstration.  The 
agpcultural  experimental  station  was  completed  in  1866  at  a  cost  of 
15,000  florins,  and  embraces  experimental  stalls,  hothouses,  and  experi- 
mental gardens  and  fields.  There  is  al^o  an  agricultural  machine  fac- 
tory, the  shops  now  being  let,  reaernng  the  privilege  of  access  for  the 
students.  The  entire  grounds  connected  with  the  institution,  exclusive 
of  forests,  amount  to  971f  nMrgeUy  or  about  770  acres.  These  grounds 
may  be  looked  upon  as  experimental  land  on  a  large  scale  rather  than  as 
a  model  farsu  The  land  is  divided  as  follows :  .Tilled  land,  6t5  morgen; 
meadow,  149 J ;  tree  nursery,  21f ;  experimental  fields,  29f  fruittree 
nuisery,  16j^;  hop  garden,  4|;  botanical  garden^  14f ;  vegetable  and 
flower  garden,  3f  5  vin^^rd,  f ;  praotioe  field  for  students.  If;  woods 
or  spots  unfavorable  for  coltu^  and  banks  of  streams,  llg ;  buildings, 
11^ ;  roads,  pasture,  and  sheep  range,  76g ;  leased  part  of  the  estate  on 
account  of  unfavorable  situation,  14|. 

.The  average  amount  of  live  stock  kept  is,  sixteen  horses,  twenty  oxen 
in  the  hay  harvest,  eightry  to  one  hundred  cows,  and  six  hundred  to  one 
thousand  sheep. 

There  are  in  this  instiitutkNa  twenty  pi^essors  and  teachers.  The  prin- 
ciple of  division  of  labOT,  ao  froit^ol  in  good  results,  is  practiced.    The 

*Aft  eifiMf  in  Wllrtemberg  ii  70.59040  gaUoni. 
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profeBsors,  therefore,  have  leisuro  and  strength  for  sdentiilc^  inTTfnHpi 
tkm  and  exp^ments.    This  syetem  cannot  be  too  highly  reeommendied 
for  adoption  in  onr  own  eonntry. 

The  nnmber  of  students  at  iNresent  is  one  hnndred  and  twenty-iv^ 
and  the  ag^i^regate  number  from  the  commencement  about  three  thoosaod 
six  hnndied  and  fifty.  Prizes  are  given  among  the  stodents  for  the 
best  eways  on  agricultnral  snbjects.  Examinations' dming  the  tem  or 
at  the  dose  of  the  course  are  optional ;  certificates  are,  however,  granted 
only  to  those  who  pass.  •  Wilrtemberg  students  of  forestry  must  undergo 
an  examination  l)efore  admismon.  For^gn  stuAents  of  forestry  «nd  all 
students  of  agriculture  enter  without  such  conditionft,  only  a  ^tineml 
fitness  for  the  understanding  of  the  lectures  being  required.  OceasiMMl 
students  are  not  allowed  a  stay  of  more  than  four  wveks.  Goat  for 
residence  and  instruction  of  students :  For  foreigners,  three  hnodred 
florins  for  the  first  year,  and  two  hundred  florins  for  the  second  year ; 
for  students  of  the  country,  one  hundred  florins  per  year.  StodentB  ia 
forestry :  For  foreigners,  two  hundred  florins ;  for  natives,  sixty  florins. 

Connected  with  Uiis  department  of  forestry  are  six  thousand  morgen 
of  fot^est,  exhibiting  all.  or  at  least  a  great  variety,  of  indtgenouB  trees, 
shrvbs,  plants,  &c,  witti  twenty-five  nwr^en  forexotfes.  ThecalthradoQ 
of  seeds  is  practiced  on  the  mod^  or  experimental  form,  for  distrilNi!lio& 
aaiong  tiie  farmers  of  the  kingdom. 

The  following  is  the  course  of  study,  or  Y>1an  of  lectures,  de«MMtra- 
tioDfik  and  practical  exercises  in  the  Royal  Wflrtemberg  AgrieuMunl 
and  Forestry  Academy  of  Hohenhein  : 

AgrimHftral  i»urse. — 1.  History  and  lit€Tattrre  of  agHeulture;  2.  0«i- 
end  field  and  plant  culture,  including  the  drainage  of  land;  3.  8tudy  of 
agricultural  machinery  and  implements ;  4^  Special  plant  culture,  fn 
special  lectures ;  6.  Hop  and  tobacco  culture;  6.  Wine  culture;  7.  Fr«it 
Cloture;  S.  Vegetable  culture ;  9.  Meadow  culture |  16.  General  breed- 
ing of  imimals:  11.  Horse  breeding:  12.  Exterior  of  horses,  in  qpecial 
lectures;  13.  Cattle  breeding;  14.  Sheep  breeding ;  15.  Study  of  worts; 
16.  Breedingof  small  animals;  17.  Silk-worm  culture;  18.  Bee  culture; 
19.  Carrying  on  of  agriculture ;  20.  Agricultural  taxation,  with  exer- 
cises in  drawing  agricultuml  i)lans;  21.  Agrieultnral  bookkeeping;- 
22.  Management  of  the  Hohenbein  ftirm ;  23.  Agricultnral  technblo^. 

These  lectures  are  united  with  demonstrations  in  the  agricultnral 
nMMM  colleetions  of  maehinery  and  tools,  wool  and  soil  collections,  on 
the  experimental  fields,  in  the  nurseries  "and  different  gardens,  among 
the  live  stock  of  the  farm,  in  the  technical  work  shops ;  also,  practiced 
exercises  itt  agricultural  taxation,  agricultural  exeursions^  &c.,  Ac. 

Forestry  cowie. — 1.  Encyclopedia  of  forestry,  wtth  particular  (Consid- 
eration ot  the  allied  studies  of  forestry  and  agrienlture;  2.  Forest 
botany;  8.  Climate  and  soil  adapted  to  forestry;  4.  Forest  culture;  5. 
Protection  of  forests ;  6. 'Use  of  forests  and  forest  technology;  7.  Valu- 
ation of  trees,  and  profits ;  8.  Fore^rt  taxation ;  W.  Duration  of  forests ; 
10.  State  forests,  in  special  lectures ;  11.  •  Wiirtemberg  forest  laws ;  12. 
Busfaiess  in  connection  with  foresfay;  13.  Agricultural  eneyclopedhi 
tor  foresters. 

-  Connected  with  this  course  are  demonstrations  in  different  forest 
sections,  the  botanical  garden,  and  forestiy  coltectlons,  ^s  well  as  prac- 
tical exer^ses  in  forestry  taxation,  excursions,  &c. 

Bntkmmtary  €t^cm9mj  exercises.-^l.  Political  economy;  2.  Science  of 
law ;  3.  Mathematical  course.  Inching  arithmetic^lgebra,  ploneometry, 
stereometry,  trigonometry,  practical  geometry.  Hereto  are  joined  reg- 
ular exercises  in  field  measurements  and  leveling;  4.  Natural  sciences, 
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iBflihkling  mechanics,  ezperimental  physics,  general  inorganic  chemistry, 
UBi^iN^al  organic  chemistry,  agncultural  chemistry,  analytical  chem- 
istBy,  geognosy,  introduction  to  botany,  anatomy  and  physiology  of 
pbHits,  patiiology  of  plants,  special  botany,  anatomy  and  physiology  of 
dOTMstic  anirnals,  general  and  special  zoology,  microscopic  observations. 
Connected  with  these  studies  are  practices  in  the  chemical  laboratory^^ 
demonstrations  in  the  green-honses  and  on  the  experimental  fields  of 
the  experimental  agricultural  station,  in  the  botanical  garden,  in  the 
botanical,  mineralogical,  anatomical,  and  zoological  collections.  There 
are  idso  botanical  and  %eognostic  excursions :  5.  Yet^nary  sciences, 
ineluding  remedies  and  receipts,  pathology  ana  therapeutics  of  domestic 
iwiiB(m]fl,  aids  to  animals  in  giving  birth,  shoeing  animals,  and  veterinary 
diniottl  demonstrations;  6.  A^cultural  architecture,  including,  the. 
drwwiiig  of  plaiw.  , 

m«H   8CH00L,  OR   ACADEMY  OP   AGBIOULTUBE,  AT   TETSCHEKLIEB- 

WEBD  BOHEMIA. 

The  grade  of  this  school  is  that  of  a  higher  agricultural  and  industrial 
agrievltaral  academy.  The  instruction  is  in  German  and  Bohemian. 
IHbe  first  two  years  are  devoted  to  general  agriculture,  and  the  third 
year  to  special  branches.  Instruction  by  lectuj^  practice  in  fields  and 
the  manufactories  of  Tetschen  and  Bodenbach,  excursions,  free  conver- 
aatkmal  meetings  under  the  guidance  of  professors,  and  the  writing  of 
essays.  The  lectures  aremot  written  and  delivered,  but  spoken  fr^ly, 
wttfa  opp<»tamty  for  qnestiiHis,  explanations,  and  illustrations.  Bach 
sulit^t  under  consideration  is  treated  with  some  class  book  as  a  general 
ba^  for  study  and  investigation.  Notes, on  the  lectures  are  taken  by 
tiie  students.  Tuiti(m  costs  sixty  florins  yearly.  The  lowest  age  oi  ad- 
mission is  sevwteen  years,  and  proofs  must  be  produced  of  the  applicant 
having  finished  the  course  of  the  under  gymnasium,  or  lower  ^^£eal- 
schocd ;"  also,  of  some  practical  preparation  in  agricidture.  Number  of 
professors  and  teadiers,  fifteen.  At  tiie  close  of  the  summer  term  of 
1808  there  were  one  hundred  students.  The  arrangements  of  the  insti- 
tution are  for  the  admission  of  not  more  than  thirty  students  at  the  be- 
ginning of  each  year,  so  that  ninety  is  the  normal  number  of  students  in 
the  institution,  as  it  is  composed  of  three  classes.  Yearly  ten  thousand 
florins  have  been  received  from  government,  since  the  opening  of  the 
acad^ny  in  1866,  as  a  national  hii^^  school ;  previous  to  that  date,  two  ' 
tbous^d  florins  yearly.  Whole  area  of  the  farm,  1219^  n^tzen  ;*  leased, 
368.4  metzen;  leaving  851.4  metzen  farmed  by  the  institution,  as  follows: 
Arable  land— rotation  of  crops,  582 ;  border  pasture  land,  20.7 ;  experi- 
mental fields,  3.4;  botanical  garden,  0.12^  grass-seed  school,  0.5;  hop 
garden,  0.13;  maadow  land,  166;  boundaries,  roads,  &c.,  65.8. 

Other  accessories  to  improvements  exist  in  Tetschen,  open  to  the  stu- 
dents, as  the  beer  brewery,  flax  fiEustory,  distillery,  beet  drying,  fruit  dry- 
ing, vegetable  gard^  vineyard,  chemical  experimental  statipn,  forests, 
library,  philosophical,  chemical,  and  mathematical  apparatus,  mineral 
collection,  zoological  collection,  varieties  of  soil,  workshops  for  agricul- 
tural to(ds  and  small  machines,  cocooneiy.  apiary,  &c. 

In  1850  Tetschen-Liebwerd  was  establisiied  as  an  agricultural  school 
for  the  peasantry,  under  the  protection  of  Count  Thun,  on  the  fieurm 
liebwerd^venby  him  for  the  purpose.  It  was  organized  on  a  plaa  of 
Director  Kmiers,  who,  with  four  plofessors  and  teachers,  constituted 


*  A  Mftee  is  0.4739  of  an  aoce. 
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the  faculty.  This  was  the  first  a^cnltaral  school  with  Gtennan  instmc- 
tion  in  Bohemia.  In  1856  it  wa»  reorganized  under  Director  Komers, 
with  a  higher  and  lower  department — ^l^e  courses  distinct.  The  higher 
department  received  from  the  Eoyal  Economical  Society  a  gift  of  twenty- 
one  hundred  florins,  and  the  buildings  were  enlarged  at  the  cost  of  the 
Protector,  Coimt  Thun.  The  organization  of  the  experimental  station, 
under  Dr.  Th.  von  Gohren,  took  place  in  1864-'65.  The  formal  opening 
of  the  institution  as  a  high  school  of  the  Kingdom  of  Bohemia  was  in 
1866.  There  is  an  examination  every  term,  with  classification  of  stu- 
dents. The  first  three  receive  prizes,  with  pulfllcation  of  their  names. 
Particular  attention  is  called  in  the  report  to  the  need  of  occasional  travel 
by  representative  professors,  to  compare  the  operations  and  results  of 
-other  institutions ;  in  the  case  of  Dr.  von  G5hren,  whose  able  report  on 
Ltichtenho^  Weihenstephan,  Hohenhein,  and  Grignon,  was  the  result  of 
such  a' journey. 

After  the  two  years'  general  study  of  agriculture^  there  is  a  division  of 
the  third  year  into  four  courses:  1st.  General  administration  of  estates, 
with  ration^  stock  raising ;  2d.  Agricultural  technology,  sugar  making 
raanufacture  of  brandy,  beer,  oil,  &c ;  3di  Agricultural  engineering,  and 
science  of  reclamation:  4th.  Agricultural-industrial  improvements. 

In  the  second  year  the  students  are  divided  into  four  classes,  in  the 
management  and  overseeing :  Ist.  The  local  direction ;  2d.  Administra- 
tion ;  3d.  Account  of  the  revenues;  4th.  Natural  accounts. 

The  first  year  they  are  busied  in  a  vari^  manner,  in  house,  on  fields, 
&c  Students  who  work  as  a  part  payment  are  allowed  thirty-eight  to 
forty  kreutzers.  The  soil  at  liebwerd  is,  in  the  portions  lying  in  the 
val^Bys,  hard  loam :  on  the  heights,  sandy  loam,  or  loamy  sand.  The 
woridng  of  the  soil  is  very  hard.  Climate- mild  and  damp.  Prevailing 
winds  southeast,  northwest,  and  northeast.  In  September  fogs  often 
tM  into  the  valley  At  three  o^clock  in  the  afternoon,  and  do  not  break 
away  until  ten  o^dock  in  the  morning. 

BOYAIi  BAVABIAI^  DISTEICT  SCHOOL  AT  LIOHTENHOP. 

This  school  is  situated  near  Nuremberg.  Its  grade  is  that  of  a  middle 
school,  embracing  three  institutions:  1st.  The  District  Agricultural 
School;  2d.  The  Lower  Agricultural  School  for  peasantry;  3d.  The 
Preparatory  School.  The  character  of  instruction  is  general  agriculture, 
with  rudiments  of  forestry ;  the  instruction  of  an  order  to  prepare  scholars 
for  the  management  of  small  or  moderate  estates  as  owners  or  over- 
seers, or  to  enter  the  higher  agricultural  school  at  Weihenstephan,  or 
the  Central  Veterinary  School  at  Mimich,  or  for  entrance  upon  a  course 
of  universal  practical  forestry. 

The  full  cost  of  tuition  is  one  hundred  florins,  yearly,  for  scholars  un- 
der thirteen  years ;  one  hundred  and  twenty-five  florins  for  those  $^m 
thirteen  to  sixteen  years;  one  hundred  and  fifty  florins  for  all  pupils 
over  sixteen  years — ^living  iiicluded.  Twelve  years  is  the  lowest  age  for 
admission.  The  course  embraces  a  x)eriod  of  three  years.  There  are  two 
courses :  Ist.  District  school  course,  inclusive  of  the  preparatory  course, 
when  students  are  not  fitted  for  immediate  entrance;  2d.  The  course  in 
the  lower  schocL  for  peasantry. 

The  number  of  lyrofessors  and  teachers  is  ten :  number  of  scholars  last 

Sir,  eighty-three.  The  bnildingswill  accommodate  one  hundred  scholars, 
e  institution  has  the  rents  of  the  Maximilian  foundation  or  establish- 
ment This  consists  of  the  estates  Lichendorf  and  Gibitzhof,  which  are 
pv€h  for  the  use  and  pnrpotes  of  the  institution,  and  the  income  from 
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thorn  for  free  scholarships  for  poor  students.  All  rents  and  a  subsidy 
from  the  district  or  county  funds,  with  private  gilts,  amount  to  from  four 
thousand  to  six  thousand  or  even  eight  thousaniT  florins  yeady.  Con- 
nected with  the  school  are  an  experimental  farm,  vegetable  garden^ 
botanical  garden,  and  a  tree  schooL  The  experiments  with  superphos- 
]>liate  have,  according  to  their  reports,  resulted  unfavorably  in  beet  cul- 
ture, but  the  experiment  will  be  continued  for  further  results. 

This  school  o])ened  in  1833,  with  twelve  students ;  at  present  there  are 
ninety-six.  Whole  number  from  commencement,  six  hundred.  Tlie  sub- 
sidy from  the  province  •  seven  thousand  to  eight  thousand  florins  yearly. 
The  receipts  of  the  agricidtural  journal,  ^'Lichtenhofer  Blatter,''  go 
toward  the  establishment  of  free  scholarships.  The  students  form  three 
clasvses:  Those  who  pay  full  tuition  and  board;  those  admitted  at  reduced. 
pric>es ;  and  free  scholars.  The  farm  is  situated  in  the  "  Knoblanoksland ;" 
the  subsoil  coarse-grained  quartz  sand,  with  beds  or  layers  of  clay  run- 
ning through  it.  One  peculiar  physical  feature  of  this  district  is  the 
frequent  presence  of  water  at  a  depth  of  three  to  five  fett,  which  in  many 
places  prevents  the  use  of  subterranean  cellars.  Liebig's  doctrine  of  the 
ab8ori)tive  capacity  of  arable-  land  finds  here  a  striking  confirmation, 
where  the  soil  is  of  marshy  and  sandy  earth,  mixed  throng  culture  with 
a  mass  of  manure  stufls,  chiefly  mineral.  The  writar  believes  that  the 
secret  of  fruitfulness  of  this  region  consists  in  the  mixing  of  marshy 
and  sandy  soil,  otherwise  he  cannot  aooount  for  t^e  less  favorable  results 
of  the  same  experiments  in  preparation  and  manuring  of  the  soil  upon 
adjacent  sand  fields.  Only  the  result  of  more  than  one  thonsaad  years' 
alternating  plant  growth  with  their  decay  could  be  at  the  bottom  of  this 
fertility.  The  principal  experiments  are  in  raising  fodder  and  trade 
crops,  fruit-tre«  culture,  various  modes  of  manuring,  bee  raising,  and 
crossing  of  difiereut  breeds  of  cattle.  The  soil  is  cultivated  to  a  depth 
of  one  and  a  half  to  three  feet>,  with  frequent  manuring  at  almost  every 
plowing. 

WEIHENeXEPHAN  EOYAL  BAYABIAN  OENTEAL  SCHOOL. 

This  school  is  situated  at  Weihenstephan,  near  TrMsing.  Its  grade  is 
that  of  a  high  school  of  agriculture.  The  character  of  instruction  is 
agriculture,^  forestry,  and  stock  raising.  The  full  cost  of  tuition  for 
Bavarians  is  twenty-five  florins  half  yearly;  for  all  others,  fifty  florins 
for  first  half  year,  and  twenty-five  florins  for  second  half  year.  Sixteen 
years  is  the  age  for  admission.  The  course  covers  a  period  of  two  years. 
In  connection  with  the  usual  course  are,  1st,  a  practical  preparatory 
course  of  one  year;  2d,  a  brewery  school  of  one  year;  3d,  fruit  culture 
course  of  two  or  three  years;  4th,  trial  station  for  agricultural  machines 
and  tools.  Number  of  ijrotessors  and  teachers,  thirteen;  uumber  ot 
pupils,  sixty,  (twenty-two  In  regular  course,  seventeen  in  technical  course, 
sixteen  in  prepaiutory,  five  occasional.) 

The  royal  estate  Weihenstephan,  with  seven  hundred  and  ten  tagxcer- 
Teen  (about  four  bundled  and  twenty  jWie«*)  of  meadow  land  fields  and 
turf  land,  belongs  to  the  school.  The  following  may  be  mentioned  among 
the  accessories :  Fifty-seven  cows,  four  hufidred  sheep,  swine — ^number 
variable — ^botanical  garden^  hop  garden,  apothecary  fox  veterinary  sur- 
gei^',  breweiy,  distillery,  brick-kiln,  lime-kiln,  cheese  dairy,  fishery,  turf- 
cutting  field,  chemical  laboratoiy,  library. 

The  institution  was  founded  in  1852.  Tyeihcnstephan  was  a  Benedic- 
tine cloister,  established  in  725.    The  expenses  of  students  are :  Winter 
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term,  Bavarian  students,  for  tuition  and  boarding,  including  single 
room,  lire,  lights,  Tvushing,  service,  and  use  of  reading-room,  ninety-live 
florins ;  when  two  students  use  a  double  room,  the  expense  to  each  is 
eighty  florins.  For  the  same  ;tems  the  cost  to  foreign  students  is  oue 
hundred  and  twenty  florins  for  single,  and  one  huntlred  and  five  florins 
for  double  room.  Summer  term,  Lavariaji  students,  single  room,  fifty 
florins,  (including  above  particulars,)  and.  double  room  forty-five  florins; 
foreign  students,  seventy-five  and  seventy  florins.  The  second  year's 
expenses  for  foreigners  and  native  students  are  the  same,  the  former 
being  reduced  to  the  same  plane  as  tiie  latter.  The  entire  expense  for 
the  one  year  preparatory  course  is  three  huntlred  florins.  In  the  brewery 
school  one  hundred  florins  for  practical  instinct  ion  diu'ing  the  winter 
term,  and  eighty  for  the  summer  tenn,  are  charged.  Tuition  in  the  fruit- 
culture  course,  iorty  florins  yeariy.  Under  this  h<?ad  mention  is  made  of 
paying  students  who  choose  to  labor:  twenty-four  kreutzers  per  day  in 
the  first  year;  later,  more  is  paid,  according  to  their  ability. 

In  sheep  raising  the  Southdown  bucks  have  been  crossed  with  merino, 
and  the  result  promises  well.  The  raising  of  the  pure  merino  sheep  is 
also  an  object  here.  Four  hundred  sheep  and  lambs  sheared  gave  eight 
hundred  and  six  pounris  of  wool.'  Exi)eriment8  have  been  made  in 
Liebig's  substitute  for  mother's  milk  in  raising  calves.  Also  in  the  use 
of  greater  quantities  of  malt  germs  in  the  raising  jof  young  cattle.  Great 
efforts  are  being  made  to  discover  the  proper  proportion  of  noui'ishment 
containing  nitrogen,  and  that  without  nitrogen,  for  grown  sheep.  The 
Borronnding  woods,  evergreen  and  "needle,"  are  used  for  practical 
exi>eriments  and  instruction. 

AGRICULTURAL  CHEMICAL  EXPERIMENTAL  STATIONS. 

L  regard  the  work  these  stations  are  accolnpUshing,  both  for  scientific 
and  practical  agriculture  in  Germany,  as  being  of  the  very  highest  im- 
portance. They  cannot,  however,  supersede  or  even  precede  the  work 
of  the  agricultural  college.  First  of  all  we  must  have  thoroughly  edu- 
cated men  (educated  technically  in  agriculture)  to  conduct  these  stations. 
As  soon  as  agricultural  colleges  can  produce  competent  men,  the  more 
experimental  stations  we  can  have  the  better.  The  following  remarks, 
taken  from  a  sketch  of  this  work  by  Dr.  Theod.  von  Gohren,  wiU  show 
something  of  the  history,  progress,  and  economy  of  these  stations  in 
Germany : 

"  The  year  1840  (the  <late  of  the  publication  of  Liebig's  Chemistry) 
was  the  birth  year  of  stdentific  agriculture.  Liebig's  hook  was  the  seed 
from  which  already  such  wondrous  growths  have  been  quickened, 
^olph  Stockhardt,  of  Tharand.  is  the  man  who,  by  ceaseless  efforts  in 
clubs,  schools,  and  exi>erimental  stations,  has  done  most  to  prepare  the 
soil  for  the  reception  of  this  seed  of  truth.  The  question  early  arose  as 
to  the  means  of  linking  men  of  science  with  the  masses.  What  method 
would  best  convey  the  fertilizing  streams  of  scientific  knowledge  through 
channels  and  ducts  to  the  people!  Stockhardt  and  others  saw,  in  the 
establishment  of  chemical-agriculture  experimental  stations,  a  means. 
Tlie  first  private  experimental  farm  in  Germany  was  established  by 
Bousftingault,  in  Bachelbronn ;  but  the  first  true  experimental  station 
was  founded  in  1851,  in  Mockem.  In  Prague^  an  experimental  station 
wa«  founded  by  the  Bohemian  Eoyal  Economic  Society  in  1855,  under 
the  distinguished  guidance  of  Dr.  Hoffman,  which  is  still  in  active 
operation. 

^<in  MiUiren  an  experimental  station  was  founded  in  Blansko,  on  the 
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estate  of  Prii^ce  Salm,  by  the  lloyal  Sclileswig  Agriqaltural  Society  in 
1856,  but  it  was  discontinued  in  1864.  In  1855  an  experimental  station 
was  established  in  the  most  muniiicent  manner  by  Prince  Johann  Adolph 
von  Schwarzenberg,  in  Lobositz,  a  private  enterprise,  but  connected  with 
it  were  Dr.  Hannamann  and  Dr.  Breitenlohner,  highly  distinguished  in 
their  respective  departments.  Quite  recently,  Carl  Maximiliaii,  Count 
von  Seilern,  the  well-known  author  of  ^  Nourishment  of  Plants,  ^  has 
established  an  experimental  station  upon  his  estate,  Prilep,  in  Mahren. 
Finally,  in  Bohemia  must  recognition  be  made  of  the  activity  of  the 
experimental  station  connected  with  the  academy  of  Tetschen-Liebwerd. 
In  1866  the  number  of  stations  in  operation  in  Germany  was  twenty- 
eight. 

"  The  first  chapters  in  the  history  of  e^>erimental  stations  is  a  record 
of  discouragements,  Injustice,  and  partial  failure.  The  development  of 
such  an  enterprise  must  necessarily  be  slow,  and  the  practical  results 
not  immediate.  But,  not  considering  the  series  of  years  needed  for  ex-/ 
periments,  the  public  exacted  speedy  and  marvelous  results.  Failing  in 
these,  the  scheme  was  denounced  as  a  failure,  and  popular  sympathy 
and  support  withdrawn  5  nor  did  the  strife  of  the  agricultural  chemists 
among  themselves  tend  to  raise  their  authority  in  tlie  eyes  of  the  prac- 
tical. For  a  time  the  stations  seemed  to  be  in  a  hopeless  condition 
because  of  this  distrust.  Now,  experimental  stations  stand  recognized 
in  the  first  line  in  the  service  of  science.  It  is  les§  than  three  decades 
since  agriculture  took  its  rank  among  sciences.  Its  first  purpose  must 
be,  as  in  the  case  of  every  other  science,  the  discovery  of  truth ;  then 
adaptation  of  that  truth  to  practical  ends. 

"  The  most  pernicious  foe^  of  science  are  those  who  constantly  demand 
the  useful,  and  ignore  all  truth,  the  immediate  marketable  value  of 
which  is  not  evident.  Eeverence  for  truth  must  so  fill  the  minds  of 
scientific  workers  that  a  falsfe  description  of  the  most  insignificant  plant 
would  be  felt  as  much  a  reproach  as  a  false  description  of*  the  solar  sys- 
tem. Simple,  pure  truth  must  be  the  end  of  all  naturalists.  Science 
can  never  accept  as  her  task  the  discovery  of  what  we  wish,  but  the 
discovery  of  what  *is  true ;  and  never  can  the  welfare  of  mankind  be 
attained  by  even  the  pleasantest  illusion,  except  through  the  complete 
and  simple  truth. 

'^  These  stations  are  working  great  practical  good  to  agriculture :  and 
in  the  future  the  results  will  be  more  marked.  Their  task  is  threefold — 
to  seek,  to  teach,  and  to  warn. 

"A  few  statistics  will  show  the  results  of  knowing  the  elements  of  the 
sou,  the  nature  qf  manures,  &c.  In  Belgium,  where  agriculture  is  most 
rationally  pursued,  a  square  mile  produces  means  of  nourishment  for 
7,345  persons,  whereas  the  Polish  three-field  farming  produces  food  fgv 
only  2,229  persons  per  square  mile.  Therefore  the  Belgians  are  better 
nourished  than  the  Poles,  though  the  country  of  the  latter  is  more 
fruitful  by  nature.  Great  Britain,  in  the  commencement  of  the  nine- 
t-eenth  century,  produced  grain  for  eleven  millions ;  now,  for  at  least 
seventeen  millions.  StUl  the  results  of  searching  out  the  secrets  of  na- 
ture are  chiefly  in  the  future.  The  most  important  questions  look  to 
future  experiments  for  their  answer. 

'^  In  regard  to  animal  productions,  the  results  of  scientific  farming 
are  not  leas  marked.  Austria  produces  on  one  square  mile  3,796 ,head 
of  stock;  Prussia,  within  the  same  limits,  5,537;  France,  5,970;  Great 
Britain,  11,447. 

.  "Added  to  the  questions  of  plant  and  animal  production  is  that 
scarcely  less  important  one  of  agricultural  industrial  mannfactorieS|  as 
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breweries,  distilleries,  refineries,  and,  above  all,  sugar  mamifactories. 
There  is  a  rmnor  of  a  prospective  undertaking  in  Hungary  in  behalf  of 
the  beet-root  sugar  interest,  viz.,  the  establishment  of  a  manufactory 
with  large  experimental  rooms  attached.  It  is  intended  to  be  a  com- 
plete sugar  manufactory,  with  accommodations  for  fifty  students  from 
various  partsof  Austria.  These  students  will  have  the  advantages  of  a 
large  manufactory  in  operation,  and  opportunities  for  study  and  experi- 
ment. The  intention  is  to  establish  it  under  government  patronage ; 
the  whole  concern,  after  a  stipulated  number  of  years,  to  belong  to  the 
nation,  in  consideration  of  a  yearly  subsidy  from  government  to  assist 
in  carrying  out  its  purposes  during  this  interval. 

"The  second  duty  of  experimental  stations  is  to  teach,  or  to  convey  to 
the  people,  the  advantages  deducible  from  study  and  experiment  5  to 
mate  possible  the  practical  adaptation  of  the  theoretical  truth  discovered. 

*'The  third  duty  is  to  warn  ;  to  be  the  people's  time  knight,  fighting 
off  frx)m  them  falsehood  and  trickery.  In  the  one  field  of  adulterated 
and  worthless  mainures  arc  sufficient  opportunities  for  science  to  expose 
and  defeat  impostures.  ^ 

*^The  locations  of  experimental  stations  is  now  the  subject  of  much 
discussion.  They  were  first  established  on  isolated  estates,  generally 
remote  from  great  cities,  chiefly  because  scientific  land  owners  offeied  the 
land  and  certain  assistance  to  such  enterprises.  Kow,  however,  the  ne- 
cessity for  locating  them  near  large  cities,  and  in  connection  with  acad- 
emies and  universities,  is  urged.  The  ground  for  such  change  is  two- 
fold: the  necessity  of  rail  apparatus  for  experiment,  and  an  increase  of 
the  staff  of  scientific  workers.  .At  isolated  stations  the  investigations 
must  be  chiefly  chemical,  as  a  chemist  is  in  charge,  generally  without 
allied  workers  in  other  departments  of  natural  science,  and  the  means 
for  experiments  are  generally  such  as  a  chemical  laboratory  can  furnish; 
but  scientific  agriculture  calls  for  aid  from  mineralogy,  geognosy,  phys- 
ics, physiology  of  plants,  physiology  of  animals,  &c.  Such  union 
of  strength  can  at  present  only  be  reached  for  experimental  stations 
when,  by  connection  with  academies  or  universities,  they  have  the  co-op- 
eration of  the  entire  faculties  of  such  institutions.  If  means  were  unlim- 
ited, agricultural  stations,  however  isolated,  might  command  such  corps 
of  workers;  but- while  the  investments  for  experimental  stations  are  so 
small,  only  their  union  with  institutions  can  sufficiently  broaden  their 
scope.  Again,  In  isolated  localities,  only  such  students  as  make  practi- 
cal agricultural  chemistry  a  specialty  cmild  turn  aside  to  avail  them- 
selves of  the  advantages  of  such  stations.  Allied  to  institutions,  the 
advaihage  is  reciprocal ;  the  station  drawing  strength  ^om  the  faculty 
and  apparatus  bf  the  institution,  and  the  students  of  the  high-school  or 
university  having  access  to  all  the  recorfls  and  paiticipation  in  the  ex- 
periments of  the  station.  Considering  the  meager  expenditure  upon 
experimental  stations,  the  results  upon  tho  agriculture  of  the  country 
have  been  most  remarkable.  Within  this  decade  they  have  cost,  at 
highest,  forty  thousand  thalers,  hardly  enough  to  maintain  a  company 
of  soldiers  for  the  same  length  of  time ;  and  yet  with  this  paltry  outlay 
they  are  expected  to  revolutionize  the  agricidture  of  Germany. 

"More  important  than  the  place  chosen  for  experimental  stations  is 
the  working  capital  at  their  command.    Only  with  a  liberal  outlay  of 
money  and  time  can  Uberal  results  be  reached.    Not  lightly  does  nature 
allow  man  to  wrest  the  seal  from  her  treasuiy  of  secrets." 
I  remain,  most  truly,  your  obedient  servant, 

J.  H.  McCHESNEY. 

Jlou.  Horace  Capron,  Commissioner. 
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REPORT  ON  BEET  SUGAR  IN  EUROPE. 


Sm :  In  obedience  to  your  request,  I  present  a  few  statements  show- 
ing the  progress  and  condition^  of  the  beet-sugar  enterprise  in  Europe, 
after  personal  investigation  of  the  operations  of  each  establishment. 

The  time  when  sugar  first  became  known  in  Europe  cannot  bo  stated 
with  any  certainty,  but  the  statements  of  various  authors,  shch  as  Theo- 
phrafitus,  Plinius,  Taulus  -^gineta,  and  others,  leave, no  doubt  that  cane 
iuice,  boiled  to  sirup,  was  known,  and  useiJ  as  a  medicine  by  the  most 
ancient  people.  Still  earlier,  the  art  of  making  sugar  appears  to  have 
been  known  by  the  Chinese,  Alexander  von  Humboldt  having  seen 
Chinese  paintings  on  porcelain  of  great  age  representing  various  meth- 
ods of  working  sugar  cane  and  extracting  its  juice.  Asia  undoubtedly 
is  the  mother  country  of  sugar,  whence  it  was  first  brought  by  the  Turks 
to  Cyiinis,  in  the  ninth  and  in  the  eleventh  century  5  also  to  Rhodes, 
Sicily,  and  Crete,  and  probably  all  around  the  Mediterranean  j  thence  by 
the  crusaders,  especially  by  the  Venetians,  to  the  more  western  coun- 
tries. Later,  perhaps  in  the  fifteenth  century,  it  found  its  way  over 
Madeira  and  the  Canary  Islands  to  Brazil;  and,  in  the  sixteenth  century, 
to  the  West  Ijidia  Islands.  There  is  no  doubt  that  the  cultivation  of 
sugar  cane  on  a  large  scale  was  first  introduced  into  America,  and 
especially  into  the  West  Indies^  by  the  Europeans. 

The  first  importation  of  sugar  mto  Europe  which  is  particularly  known 
was  in  the  year  996,  into  Venice.  In  the  year  1319  the  Venetians  brought 
a  cargo  of  100,000  pounds  of  sugar  and  10,'000  pounds  of  rock  candy  to 
London.  The  first  sugar  refinery  on  the  continent  of  Europe  was  built 
in  Augsburg,  in  the  year  1573,  by  a  man  named  Roth.  Another  was 
built  in  Dresden,  in  the  year  1597.  While  in  its  early  days  sugar  was 
found  only  in  apothecaries'  shops,  and  used  as  a  medicine,  it  is  counted 
now  among  the  provisions,  and  has  become  a  necessity  second  only  to 
meat  and  tiour. 

The  first  discovery  of  beet  sugar  was  made  the  3d  of  Ma/ch,  1747,  by 
the  Prussian  chemist  Margraif,  (Andrea  Sigismund,)  director  of  the 
philosophical  section  of  the  Academy  of  Science  at  Berlin,  who  read,  at 
its  general  meeting,  an  essay,  in  which  he  proved  the  existence  of  cane 
sugar  in  many  home-grown  roots.  He  stated  that  the  most  sugar  was 
to  be  found  in  the  Silesian  bAt,  produced  samples,  and  specified  the 
method  by  wiich  he  had  obtained  them,  and  proved  it  not  only  practi- 
cable, but  remunerative,  to  produce  beet  sugar  on  a  large  scale.  It  will 
h^hovne  in  mind  that  this  was  during  a  time  of  war,  when  the  ordinary 
means  of  transportation  were  interrupted  and  money  for  importations 
was  scarce,  in  consequence  of  which  sugar  was  high ;  but,  as  soon  as 
peace  was  restored,  sugar  prices  went  down,  and  the  great  interest  taken 
in  producing  it  at  home  died  out. 

No  sooner,  however,  had  war  commenced  again,  than  the  subject  of 
beet  sugar  production  was  resumed.  Shortly  after  1790,  Achard  built 
on  an  estate  (Cunem)  in  Silesia,  which  the  King  of  Prussia  had  pre- 
sented to  him  for  the  purpose,  the  first  beet-sugar  factory.  In  this  fac- 
tory he  worked,  supported  by  the  Prussian  government  and  under  the 
observation  of  a  government  ofiicer,  7,000  pounds  of  beets  per  day,  from 
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whidi  he  obtained  six  per  eent.  of  raw,  or  five  per  cent  of  white  fmgar. 
In  NoTemUer,  1799,  Van  Mens  caused  a  letter  to  be  published  in  the  Au- 
nales  de  Chimie,  written  by  Achard,  in  which  he  described  the  results 
obtained  in  his  sugar  works  ^t  Cunem.  He  states  the  cost  price  of  raw 
sng^r  to  be  5.4  cents  -per  iwund  English,  (65  centimes*  per  kilogram,  j) 
be^des  the  beet  pulp,  beet  leaves,  and  molasses;  the  former  he  used 
for  &ttening  cattle,  and  the  molasses  for  making  alcohol. 

Tfiese  results  caused  a  great  sensation  in  Prance.  All  the  newspax>ers 
republished  tbem.  The  enormously  high  price  which  sugar  commanded 
after  France  had  abolished  slavery  in  her  colonies  was  the  jeason  why 
the  National  Institute  of  France  apjiointed  a  chemi3t  of  great  celebrity 
to  examine  this  new  process  and  report  upon  it.  M.  Deyeux  made  his 
report  in  1800,  and,  although  he  considered  the  advantages  to  be  derived 
frcm  beet-sugar  industry  ov^estimated,  two  experimental  factories  were 
established  near  Pari»--one  at  St.  Eouen,  the  other  iu  the  old  abbey 
of  Chelles.  Neither  of  the  two  reached  results  which  could  be  compared 
witii  tliose  of  Achard,  and  were,  therefore,  closed  again,  and  for  a  long 
tame  were  the  laughing-stock  of  those  who  knew  of  them.  Meantime,  two 
new  factories  had  been  built  in  Germany,  one  by  the  Baron  von  Koppy, 
in  ffilesia,  the  other  by  the  celebrated  Mathusius,  in  Althaldensleben,  near 
Magd*biHrg.  The  publicity  given  to  the  resftlts  obtained  by  the  three 
Gennan  beet-sugar  Victories  drew  anew  the  attention  of  the  French  gov- 
ernment to  the  subject,  and  new  trials  were  made  in  1810  by  Deyeux  and 
Derosne,  and  in  1811  by  Barrud  and  Isnard,  with  the  German  method 
of  extracting  the  sugar  from  the  beet,  and  the  result  obtained'proved 
more  satisfoctory.  Tte  war  which  devastated  Germany  during  1813, 
1814,  and  181^  left  the  country  in  an  exhausted  condition,  from  which  it 
did  not  recover  for  many  years.  Industry  in  general  was  paralyzed,  and 
no  efforts  were  made  to  perfect  the  system  of  sugar-making.  It  was  dif- 
ferent, however,  in  France.  The  new  impulse  given  to  chemistry  and  engi- 
neering showed,  its  effect  on  the  sugar  factories,  which  were  considerably 
improved,  one  of  the  principal  improvements  being  the  use  of  animal  char- 
coal. In  1828  one  hundred  and  three  factories  were  making,  beet  sugar 
in  France,  producing  three  thousand  three  hundred  tons  of  sugar,  and 
during  the  year  1836-^7,  fifty-five  thousand  tons ;  but^  in  consequence  of 
a  tax  being  levied  on  it,  the  iwroduction  fell  the  following  year  to  twenty- 
five  thousand  tons.  * 

The  beet-sugar  production  in  Germany  or  in  the  Zollverein  made  little 
progress  till  1836,  but  it  has  since  reached  such  dimensions  that  it  not 
only  supplies  the  home  demand,  and  prevents  cane  sugar  from  coming 
tnto  competition,  but  has  become  a  regular  article  of  export,  competing 
in  the  English  and  the  Dutch  markets  witii  the  sugar  of  the  tropics. 
The  table  (A)  shows  the  enormous  dimensions  which  the  beet-sugar 
industry  has  attained  during  the  period  between  1836  and  1867.  Of  the 
one  hundred  and  twenty-two  factories  in  operation  in  1836.  ninety  belonged 
to  Prussia  and  thirty-two  to  the  various  other  states  or  the  Zollverein. 
During  the  year  1866-'67  two  hundred  and  ninety-six  factories  were 
engaged  in  making  beet  sugar,  two  hundred  and  fifty-seven  of  which 
were  located  in  Prussia  and  its  provinces,  while  only  thirty-nine  were  in 
the  other  states  of  the  Zollverein.  The  increase  in  the  number  of  facto- 
ries has  been  almost  exclusively  in  Prussia,  where  its  number  was  trebled 
during  thirty-two  years.  The  tax  levied  on  beet  sugar  in  1840-'41,  of 
0.575  cents  per  centner^  of  green  beets,  diminished  the  whole  number 


'  CenHme,  $0.00192.  ^Kilogram,  2.204737  pounds, 

X  Centner,  (Prussian,)  113.44  pounds. 
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of  working  sugar-factories  from  one  hundred  aaid  fiA^-two  to  one  hun- 
dred and  fort5 -live ;  in  1842-'43  the  tax  was  doubled,  when  the  number 
was  reduced  to  ninety-eight  factories. 

The  small  and  poorly-constructed  establishments  could  not  comi>ete 
with  the  new  and  larger  ones,'  nor  with  the  cane-sugar  refineries,  tlie 
proprietors  of  which  strained  every  nerve  to  drive  beet  sugar  out  of  the 
market,  and  the  former,  therefore,  had  to  suspend  work.  Although,  iu 
1843-'44,  factories  were  at  work  agaiii,  the  number  was  reduced  to  ninety - 
eight  the  next  year,  and  to  ninety-six  in  the  following  year,  the  tax  hav- 
ing been  again  increased.  Since  1846-^4:7  the  production  has  taken  a 
decided  start,  the  number  of  factories  having  grown  from  year  to  yeai^, 
and  they  emancipated  themselves  from  the  cane-sugar  refineries  by  pro- 
ducing either  molasses  or  white  loaf-sugar  direct  from  the  beet  juice, 
without  first  working  it  into  raw  sugar  5  so  that  when,  in  1850-'51,  the 
tax  on  beet  sugar  was  again  doubled,  it  did  not  prevent  new  factories 
from  being  built. 

While  the  number  of  sugar  factories  increased,  the  quantity  of  the  beet 
worked  by  the  same  increased  in  a  far  greater  ratio.  It  must  be  taken 
into  consideration  that  oflcial  figures  have  been  kept  only  since  1840-^41, 
when  records  were  commenced  on  account  of  the  tax  to  be  levied,  and 
comparisons  should  be  m^e  only  of  years  included  in  the  ofQcial  figures. 
Accordingly,  the  columns  2  and  3,  table  A,  show  that  during  the  twenty- 
seven  years  from  1840-^41  to  1866-'67  the  number  of  worlang  factories 
increased  from  one  hundred  and  forty-five  to  two  hundred  and  ninety- 
six^  making  an  increase  of  about  one  hxuidred  and  four  per  cent», 
while  the  quantity  of  beets  worked  in  these  factories  increased  from 
•4,829,734  cwts.  (of  one  hundred  pounds)  to  50,712,709  cwts..  making  an 
increase  of  nine  hundred  and  fifty  per  cent  Of  course  tne  quantity 
of  jbeets  worked  by  each  factory  m^st  have  increased  in  proportion, 
as  may  be  seen  by  column  15,  table  A,  according  to  which  each  fac- 
tory worked,  on  an  average,  in  1836-'37,  4,155  cwts.,  or  227  English 
tons;  in  1840-'41,  33,309;  while  in  1866-'67  the  high  average  of 
171,327  was  reached.  The  variations  in  columns  3  and  15  of  table 
A  are  the  results  of  tmfavorable  beet  crops.  According  to  column  8, 
table  A,  the  internal  revenue  or  tax  paid  on  the  beets  has  increased 
from  a  quarter  of  a  cent  to  seven  and  a  half  cents,  or  thirty-fold,  while 
the  actual  revenue  derived,  as  given  in  column  9,  has  increased  from 
40,248  thalers*  to  12,678,177  thalers,  or  nearly  three  hundred  and  fifteen 
fold.     . 

These  averages  are  correct  according  to  the  best  authorities,  and  go  to 
show  the  enormous  progress  made  not  only  in  ipanufacturing  beet  sugar, 
but  in  cultivating  and  producing  beets.  It  is  obvious  that  the  great 
variation  in  the  average  weather  of  the  various  years  necessarily  ac- 
counts for  the  variations  of  percentage  of  sugar  and  foreign  matter  in 
the  beets,  and  the  more  or  less  difficmt  working  of  the  same. 

The  systems  of  taxation  in  the  different  countries  influence  the  gen- 
eral result  in  many  particulars.  In  Prussia,  or  the  Zollverein,  the  beets 
are  washed  and  trimmed,  and  then  weighed  by  government  offlciaJs, 
and  the  revenue  collected  according  to  the  quantity  which  enters  the 
factory.  From  that  moment  the  sugar  manufacturer  is  at  liberty' to 
work  at  will,  the  government  taking  no  notice,  or  at  least  not  interfer- 
ing, no  matter  how  rich  the  beet§,  or  how  much  or  what  kind  of  sugar 
is  made  J  in  fact,  leaving  him  entirely  free  to  do  with  the  beets  as  he^  may 
please,  except  working  them  into  alcohoL 


*  A  thaler  is  about  73  cents. 
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In  France  the  government  begins  its  control  as  soon  as  the  beet  juice 
is  extracted,  wei^unp'  its  specidc  graTityickthe  clarifying  pan,  and  Irom 
that  moment  keeps  a  continual  supervision  of  the  whole  process  of 
sugar  making,  until  the  sugar  leaves  the  entrepot  or  bonded  warehouse, 
and  enters  into  consumption.  The  annoyances  incidental  to  this  system 
are  innumerable  and  continuous. 

In  Austria  the  system  of  taxation  is  regulated  according  to  the  dif- 
ferent methods  of  extracting  the  juice,  and  the  capacity  of  thi;  machines 
employed  for  the  purpose.  The  quantity  of  beets  which  could  be  worked 
with  eiich  machine  ibr  extracting  juice  is  computexi  for  twenty-four 
hours,  and  '*  lumped,''  which  is  caUea  "  panschaling.''  The  government 
keeps  no  other  control  than  noting  the  number  of  hydraulic  presses  or 
other  machines  which  work  each  day,  according  to  their  rating,  allowing 
•for  no  stoppages,  unless  a  machine  stops  at  least  twenty-six  hours.  This 
system  of  taxation  bears  unevenly  upon  different  factories,  and  is  the 
cause  of  the  secrecy  observed  in  some  of  them  as  to  general  results. 

In  Eussia.  whennew  factories  are  built,  they  work  for  a  certain  time 
on  trial,  under  the  control  of  government  officials,  after  which  a  quan- 
tity is  agi^eeil  upon,  which  the  factory  works  in  twenty-four  hours,  and 
the  amount  of  revenue  which  it  ought  to  pay  accordingly.  Otherwise 
the  government  takes  no  notice  of  what  is  i)roduced  in  any  factory,  and 
no  official  records  are  kept. 

In  Belgiimi  the  system  is  like  that  of  France  in  no4irly  every  respect, 
and  in  Poland  it  is  the  same  as  in  Eussia. 

The  influence  of  these  different  systems  of  taxation  on  the  manage- 
ment of  sugar  works,  and  even  on  the  culture  of  the  beet,  is  surprising, 
lu  the  Zollverein,  where  eighteen  cents  must  be  paid  to  the  govern- 
ment for  every  centTier  of  beets  worked,  a  great  deal  of  attention  is  paid 
to  the  pro<lnction  of  rich  beets,  by  reason  of  which  the  quality  has 
been  steadily  improving.  Beets  are  seldom  raised  on  newly  manured 
limd ;  as  a  general  rule  the  manure  is  applied  to  a  grain  crop,  as  barley, 
wheat,  or  rye ;  after  these  crops  are  taken  off  beets  are  raised  with- 
out any  manm*e,  and  after  beets  such  crops,  according  to  the  strength 
of  the  land,  as  will  pa/best.  Beets  are,  therefore,  raised  in  rotation, 
on  an  average  once  m  four  years.  The  system  of  manuring  and  of  pro- 
ducing the  manure  has  not  only  been  studied  as  a  science,  but  is  practiced 
as  an  art.  If  it  can  be  said  of  any  country  that  the  more  beets  aiul  beet 
sugar  it  produces,  the  more  grain  it  will  yield,  it  can  be  said  of  the  Zoll- 
verein; and  it  is  much  to  be  regretted  that  we  have  not  so  complete  and 
correct  official  statistics  of  the  increase  of  grain  as  we  have  of  sugar. 
As  the  production  of  sugar  has  nothing  to  do  with  the  amount  of  rev- 
enue, there  is  no  objection  to  giving  correct  figures,  either  to  the  gov- 
ernment or  to  individuals';  and  the  manufacturers  are  left  entirely  free 
to  work  with  any  kind  of  machinery,  in  any  way  they  please,  to  change 
it  at  will,  and  to  make  as  many  experiments  as  they  like.  The  part  to 
which  sugar  manufacturers  pay  most  attention  in  the  course  of  the  work, 
whether  they  raise  thebeetsorbuy  them,  is  to  have  the  beet  as  rich  insugar 
as  possible,  and  to  take  out  all  the  juice  that  can  possibly  be  expressed ; 
the  revenue  tax  being  the  same,  whether  seventy-live  per  cent,  or  ninety 
per  (*ent.  of  the  juice  is  extracted,  and  whether  the  juice  contfiins  ten 
per  cent,  or  fifteen  per  cent,  of  sugar.  It  cannot  be  denied,  therefore, 
that  the  system  followed  in  the  Zollverein  is  the  most  scientific  and  the 
most  r.itionjal  of  any,  and  the  official  figiu^es  obtained  in  rehition  to  it 
the  most  rrJiablo. 

In  Fnuice  government  arupervision  commences  with  the  extraction  ot 
the  juitic;  the  raw  beets  being  under  no  control;  and  the  quality  being 
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considered  iBtunftterial,  thejr  are  not  near  so  rich  bb  those  grown  in 
the  Z^^verein^  and  aire  jmsAy  raised  on  ne^ly  manured  land^  the 
great  aim  being  to  produce  a  large  crop,  or,  in  other  words,  to  raise  as 
many  beets  on  an  acre  as  possible.  As  a  natural  consequence,  grain  crops 
are  not  so  large  as  they  might  be,  the  limit  of  manure  production  being 
always  the  natural  limit  of  fertility.  Statistics,  with  the  exception  of 
the  actual  sugar  ppoduction  and  consumption,  are  less  reliable  and  com- 
plete than  those  of  the  Zollverein,  the  tax  in  Austria  being  varied  on 
the  number  (rf  juice-producing  machines,  and  their  capacity  according 
to  official  classification.  A  press,  or  other  juice-rendering  machine,  oan 
work  as  many  beets  of  rich  quality  as  of  inferior ;  and,  as  the  tax  is  the 
same  of  ditfaer,  it  is  essentaal  to  work  as  rich  beets  as  possible ;  there- 
fore, the  beets  raised  there  are  generally  of  a  quality  superior  to  those 
in  fS^ance.  The  juice  is  nev^  so  parfectly  extracted  as  in  the  ZoUverein, 
.ilthougti  double  pressing  is  never  resorted  to. 

In  Jkissia,  where  the  sugar  factories  work  on  trial,  under  govemmait 
^pervisors,  for  a  short  time  only,  and  are  taxed  according  to  the  result 
obtained,  no  statistics  can  be  procured,  or,  if  so,  they  are  unreliable ;  but 
it  is  estimated  that  Bossian  factories  work  twice  the  amount  reached  by 
government  taxation. 

It  is  obvious  that  the  fLgures  given  by  the  revenue  cheers  of  the  Zioll- 
verein  are  the  most  complete,  and  the  most  reliable,  and  that  the  method 
of  working  in  the  atones  is  the  most  rational,  because  it  opens  the  way 
for  improvement,  and  every  method  of  working  is  judged  by  its  own 
merits^  as  no  outside  matters  need  be  considered. 

During  the  season  of  1867-'68,  there  were  three  hundred  beet-sugar 
iactories  in  operation  in  the  ZoUverein :  in  France,  four  hundred  and 
seveaty-one ;  in  Belgium, one  hundred  and  eleven ;  iij  Holland,  eighteen: 
in  Austria,  one  hm^dred  and  thirty-eight;  in  Kussia,  four  hundml  and 
thirtyrnine,  (of  these  one  hundred  and  twenty-nine  were  not  in  operation ;) 
in  Poland,  forty ;  in  Sweden,  one  5  and  in  the  United  States,  one.  The  num- 
ber of  all  known  beet-sugar  fEictories  in  the  world  is  thirteen  hundred  and 
ninety.*  The  quantity  of  beet  sugar  produced  amounted  in  1828  to  7,700 
tcms;  in  1851  to  192,500  tons,  and  in  1865  to  581,350  tons.  In  France 
17,000,000  hectares  t  of  land  are  required  in  beet  culture  to  keep  the 
factories  employed,  which  is  about  one-sixth  of  all  her  land  fit  for  culti- 
vation ;  the  same  proportions  applying  to  Belgium  and  Holland. 

The  government  estimates  are  that  in  the  Zollverein  the  average 
quuitity  of  raw  sugar  obtained  firom  beets  during  the  season  of  1845-''i6 
was  five  per  cent.;  fit«n  that  time  to  1854-'55,  six  and  two-thirds  per 
eent^  ^id  since  that  time  eight  -per  cent.;  or,  in  other  words,  up  to  1845 
it  required  a  ton  of  beets  to  produce  one  hundred  ixmnda  of  sugar ;  from 
1846  to  1854  It  required  three-fourths  of  a  ton  of  beets  to  one  hundred 
poonda  of  sugar,  and  since  then  five-eighths  of  a  ton  to  one  hundred 
ponndK  of  sugar.  The  increased  product  is  partly  due  to  improved 
mnchinery,  and  partly  to  the  improved  quality  of  the  beets  raised. 

•  TIic  recent  report  of  W.  "Wadswortli,  agent  of  the  Sacramouto  Leet  bugar  Company 
of  California,  states  that  "the  nnmher  of  bcct-sngar  fiictorieR  in  the  (liiToroul  couutries 
of  Euxope  IB  as  foUoWB :  Fnmoe,  three  hnndred  and  sixty -four;  Belj;jinm,  thirty  six; 
PniMoa,  one  himdred  and  forty-six ;  AuatriA,  one  hundred  and  twenty-live ;  in  tho  rest 
of  Germany,  forty-eight;  Pohuid,  thirty-one ;  and  in  Kussia,  four  hundred  and  forty- 
oue ;  making  in  all  one  thousand  one  hundred  and  ninety-ono  witLuut  counting  thoVo 
wualler  concerns  that  are  found  hero  and  there  in  very  many  of  tlic  smaller  isolated 
aj^ricultural  districts,  and  distinguished  from  the  larger  foctories  by  tlieir  motive  power 
UiDg  the  animahi  of  the  fann,  and  theii-  cost,  generally,  not  exceeding  live  thousand 
•k>l]an.  If,  howover.theso  are  counted  in,  thor<>  are  then  over  six  hundred  beet-sugar 
fiirtories  In  Franco  alone,  all  of  which  are  visited  regularly  by  go\cniun:nt  ulUoivUs, 
^b*  tfoUeot  the  duties  imposed  on  the  sugar  prodticcd."--ED.  l^ront. 

f  Urctart,  *J.4711  acres. 
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In  Germany  aud  France  it  wa&  f(mnerly  easy  for  sagar  maniifactidrers 
to  prociire  supplies  of  ^e  beet,  and  the  biuunesB  was  looked  upon  as  a 
purely  maaafactnring  one ;  but  of  late  years  many  factories  have  been 
compelled  to  discontinue  work,  because  it  is  impossible  to  procure  beets. 
These  fEMstories  are  mostly  located  near  h^ge  cities,  where  farmers 
brought  theu*  beets.  -  Sugar  production  is  now  consiaered  an  agricul- 
toral  business,  and  no  factories  have  been  built  of  late  without  sufficient 
land  at  command. 

The  local  institutions  of  different  couutri^,  especially  as  odating  to 
th^  divisions  and  ownership  of  lands,  greatly  aii'ect  the  establishment 
and  prosperity  of  beet-sugar  works.  In  Bossia,  of  all  the  sugar  factories 
forty-five  per  cent,  belong  to  the  nobility,  and  fifty-live  per  cent,  to  large 
landed  proprietco^s,  no  joint  stock  companies  existing.  In  Austria  only 
thirty-eight  per  cent,  are  in  the  hands  of  the  nobility ;  thirty-six  per  cent, 
in  those  of  land  proprietors,  and  there  are  twenty-six  joint  stock  com- 
panies. In  France  lie  greater  portion  of  these  establishments  belongs 
to  private  partnerships.  In  the  ZoUverein  sixty-five  cent,  belong  either 
to  private  parties  or  to  private  partnerships,  while  fifty-five  pw  cent, 
are  joint  stock  companies.  Both  in  France  and  the  i^ollverein  the  sugar 
works  owned  by  the  nobility  are  few  in  number,  probably  not  five  per 
cent  of  the  whole.  The  prospmty  of  these  establishments,  and  their 
progress  in  perfecting  the  method  of  manufacturing,  are  in  reverse  pro- 
portion as  they  are  owned  by  the  nobility ;  ZoUverein,  Austria,  and 
France  having,  perhaps,  equal  chances  for  progress  during  the  last  fifteen 
years. 

The  capacity  of  the  largest  beet-sugar  factory  known  is  sixty-six  thou- 
sand tons  per  annum.  It  is  located  in  Waghausel,  grand  duchy  oi 
Baden,  and  works  the  beets  complete  into  white  loaf  sugar.  One  of  the 
smallest  has  a  capacity  of  nineteen  hundred  tons  per  annum,  and  is 
located  at  Klehtendorf,  in  Silesia;  the  former  working  summer  and  win- 
ter ;  the  latter  only  in  winter. 

Looking  back  forty  years,  it  is  surprising  to  see  the  regular  and  steady 
increase  of  sugar  consumption.  From  an  article  of  luxury  or  medicine  it 
has  become  a  necessity  of  every-day  consumption.  Evwy  civilized  country 
has  exerted  itself  to  secure  emancipation  from  slave-grown  cane  sugar, 
and  to  stop  the  flow  of  money  to  a  few  colonien^  Without  the  United 
States  as  a  regular  customer,  Cuba  aud  Brazil  might  as  well  give  up 
growing  sugar,  and  direct  their  attention  to  a  more  healthy  occupation. 

The  United  States  is  among  the  larg^t  sugar-consuming  and  import- 
ing nations  in  the  world,  while  producing  llttie  5  and  whatever  can  be 
said  of  other  nations,  regarding  the  necessity  of  becoming  independent 
as  to  their  supply  01  sugar,  applies  wilh  greater  force  to  thfe  coun- 
try. In  1840  the  consumption  of  sugar  in  the  ZoUverein  amounted 
l)er  capita  to  4.67  pounds;  in  1806  it  amounted  to  10  pounds  per 
head,  an  increase  of  over  one  hundred  per  cent,  in  twenty-five  years. 
In  1840  the  quantity  of  sugar  consumed  in  Austria  was  1.68  pounds  per 
head  5  in  1862  it  reached  5.1  pounds,  or  nearly  three  hundred  per  cent, 
increase.  As  the  consumption  of  sugar  keeps  pace  with  a  nation's  pros- 
perity and  progress  in  civilizjition,  is  there  any  reason  to^doubt  tlwvt  the 
consumption  of  sugar  in  the  United  States  will  increase  in  a  ratio  at 
leaat  equal  to  that  in  Austria  aud  the  ZoUverein, 

THE  MANUFACTURE  OF  BBET-SUGAB. 

The  operation  of  manufacturing  beet  sugar  may  be  divide  into  three 
distinct  parts :  1,  the  extraction  of  juice;  2,  the  purification  of  the  same; 
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and  3,  reducing  the  purified  juice  to  crystals.  The  principles  on  which 
the  different  establishments  work  are  everywhere  the  same;  but  the 
ineans  employed  to  reach  the  same  end  vary  considerably.  The  mode 
of  extracting  the  juice  varies  more  than  anything  else,  the  great  aim 
being  to  ol)tain  the  greatest  possible  qnantity  with  the  least  foreign 
matter.  Beets  contain,  besides  fiber,  sugar  and  water,  vegetable  idtai- 
men,  organic  acids  and  alkalies,  in  combination  with  organic  and  inor- 
ganic acids. 

The  extraction  of  juice  is  done  by  the  following  process:  hydraulic 
presses,  centrifugal  machines,  green  maceration,  dry  maceration,  and 
dififosion.  To  these  five  methods  may  be  added  the  system  of  douUe- 
pressing  with  hydraulic  presses,  and  centriftigal  machines  in  combina- 
tion with  hydraulic  presses.  These  different  methods  are  in  regular 
practical  use;  others  have  been  ^nployed  by  way  of  experiment.  Tbqr 
aro  all  old,  with  the  exception  of  ^^  diffusion ; "  all  have  Uieir  advantages, 
and  all.  are  open  to  objections.  The  use  of  hydraulic  presses  is  the  most 
extended,  and  probably  three-fourths  of  all  the  sugar  made  haa  passed 
through  the  press  process. 

In  3ie  early  history  of  beet  sugar  it  was  considered  essential  to  add 
sulphuric  acid,  to  prevent  the.  juice  from  deteriorating,  but  this  system 
was  discarded  long  ago,  giving  place  to  the  opposite  principle,  llie 
jmee,  after  its  extraction,  is  clarified  with  lime,  in  which  great  progress 
has  been  made.  In  the  early  days  of  beet-sugar  manufacture,  after  the 
addition  of  acfds  was  discontinued,  lime  was  employed  in  limited 
quantities  to  purify#ihe  beet  juice,  ftt)m  one-half  to  three-fourths  of  cme 
per  cent.,  beginning  with  the  opening  ef  the  season  at  the  lower  figure, 
working  up  to  the  higher  as  the  season  advance  and  the  beets  dete^ 
riorated.  With  improved  machinery,  however,  lime  is  employed  almost 
without  limit;  and  it  is  not  uncommon  to  use  three  per  cent,  of  hme 
In  pur^^g  beet  juice  three  distinct  processes  aro  in  use,  although  in 
each  the  agent  used  is  he^it  in  combination  with  lime.  These  processes 
are  mostly  oamed  after  their  inventors.  The  oldest  and  simplesUpro- 
cess,  and  which  is  still  found  in  many  sugar- works,  is  the  simple  heat- 
ing of  beet  juice  to  about  one  hundreil  and  sixty-five  degrees,  adding,  at 
that  temperature,  one-half  to  three-fourths  per  cent,  of  newly  slaked 
Ume,  and  raising  the  heat,  as  fast  as  possible,  to  the  boiling  point. 
The  action  of  lime  and  heat  coagulates  the  vegetable  albumen,  and 
changes  many  of  the  organic  combinations.  Lime  and  impurities  form 
a  heavy,  tough  scum,  which  covers  the  surface,  while  the  bright  and 
clear  juice  can  be  drawn  from  under  it.  This  bright  juice,  mixed  with 
other  foreign  matter,  contains  considerable  lime  in  solution.  In  former 
years  animal  bone  coal  was  the  only  ingredient  employed  to  separate 
the  lime  from  the  juice.  Many  factories  may  be  found,  up  to  this  day, 
which  work  by  this  simple  process;  but  the  greatest  number  employ 
carbonic  add  to  precipitate  the  lirae,  in  the  form  of  carbonate  of  lima 
The  carbonic  acid  employed  for  that  purpose  is  generated  simply  by  the 
burning  of  coke,  drawn  into  the  juice  by  a  mixture  of  carbonic  acid  and 
carbonic  oxide  gas,  the  former  combining  with  the  lime,  and  forming  a 
carbonate,  the  latter  passing  through  the  juice  without  any  effect. 

Another  and  newer  method  was  invented  by  Frey  and  lelirick,  and 
consists  in  beginning  the  carbonization  as  soon  as  the  juice  runs  into 
the  pan,  the  slaked  lime  being  placed  in  the  pan  before  the  juice  enters. 
Three  per  cent.,  or  sometimes  more,  of  lime  is  employed  by  this  process, 
which  is,  no  doubt,  most  advantageous  when  working  inferior  or  deteri- 
orated beets.  A  third  process  is  the  one  by  Perier  and  Pozzos,  who 
repeat  the  treatment  of  beet  juice  with  lime  and  carbonic  acid  sevend 
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times,  aiming:  at  the  saving  of  a  greater  part  of  aaimaj  charcoal.  When 
large  quantities  of  lime  are  employed,  as  in  the  Frey  and  lelirick  process, 
and  the  Perier  and  Pozzos,  the  carbonic  acid  is  obtained  &om  the  bum 
ing  of  limestone  in  limekilns,  built  expressly  for  the  purpose.  All  these 
different  meHbods  have  their  advantages,  and  all  are  open  to  objections. 
No  one  method  is  adopted  in  any  locality,  nor  is  it  possible  to  say  vhich 
is  the  best.  It  generally,  and  with  rare  exceptions,  depends  upon  local 
matters.  If  lime  is  not  easily  obtained,,or  is  impure,  it  is  used  more ' 
sparingly;  if  bone-black  can  be  cheaply  procured^  the  employment  of 
carbonic  acid  is  not  so  essential;  the  question  of  mel  is  an  item  in  the 
calculations. 

The  reason  why  it  is  impossible  to  agree  upon  any  one  method  oi 
working  is  the  variation  in  the  quality  of  the  beets  in  different  years,  as 
well  as  in  the  beets  grown  the  same  year  in  different  soils  and  weather. 
Factories  may  be  found  belonging  to  one  owner,  working  according  to 
different  systems^  and  so  operating  ibr  years  without  solving  the 
problem  as  to  which  is  the  best  method  under  any  or  all  circumstances. 
Only  by  the  statistical  tables  can  the  steady  advance  and  progress  be 
observed. 

In  comparing  the  different  systems  and  methods  of  working  in  the 
beet-sugar  manufactories  of  Europe,  with  h  view  of  finding  the  Dcst  for 
the  United  States,  it  is  necessaiy  to  examine  the  circumstances  under 
which  they  work.  It  will  be  observed  on  page  170,  which  gives  a  specified 
account  oi'  a  whole  season's  work,  as  it  has  taken  place,  that  the  internal 
revenue  is  the  highest  item  of  expense — even  higljer  than  the  whole 
cost  of  the  raw  beet.  Fuel  and  wages,  each  amounts  to  only  one-third  of 
either  the  internal  revenue  or  the  cost  of  beets,  while  the  interest  and 
tliscount  are  liffui-ed  lower  than  either  fuel  or  wages.  Where  land  is 
expensi^  e  and  difficult  to  be  procured,  beets  will  always  command  a 
high  price,  and  the  longer  the  season  the  higher  v*  ill  be  the  price  of 
beets.  Fuel  will  always  be  in  proportion  to  the  number  of  working 
days,  making  it  immaterial  whether  the  work  is  extended  over  the  whole 
season  or  only  over  a  pan.  Wages  are  extremely  low  already,  and  they 
cannot  be  oxpeetetl  to  ekiiige  much  if  the  working  season  is  extended. 
The  interest  and  disc-ount  A\ould  be  changed  but  little  if  a  working  sea- 
son were  ext6nde<l  from  one  himdred  and  twenty  to  two  liundre<l  and 
forty  days  or  more,  while  all  the  advantages  to  be  gained  might  be  more 
than  coimterbalaneed  by  the  increased  pric%  of  beets. 

It  iH  readily  understood,  therefore,  why  tJie  sugai*  manufactories  lay 
so  little  stress  un  working  the  whole  year.  Attempts  to  do  so  have  been 
made,  and  a  few  establishments  Q,ve  still  at  work  with  diy  beets;  but 
they  do  not  find  many  followers.  When  the  process  of  drying  beets  and 
working  them  the  whole  year  was  suggested  and  put  into  execution,  it  was 
with  a  ^iew  of  obtaining  the  juice  in  a  pure  state.  By  drying  the  sliced  beet 
and  exposing  it  to  a  temperature  of  boiUng  water,  the  vegetable  albu- 
men contained  in  the  beet  coagulates,  and  becomes  insoluble  in  water; 
but  still  the  juice  obtained  is  no  purer — other  changes  taking  place. 
The  hope  of  obtaining  a  better  juice  thereby  has  not  been  realized,  and  the 
advantage  of  working  the  whole  year  has  been  counterbalanced  by  seve- 
ral disadvantages;  one,  and  not  the  least,  being  the  worthlessness  of  the 
refuse  as  feed  for  stock.  The  dry  beet  being  treated  with  lime,  ^^^^ 
large  portions  of  it,  which  makes  it  unfit  for  use.  The  fuel  consumea 
makes  a  heavy  item  of  expense,  and  is  not  counterbalanced  by  the  saving 
of  interest  on  the  investment  or  anything  else. 

A  third  objection  is  the  tax.  Wherever  there  is  any  doubt,  the  rev^^® 
bureau  constnieB  in  its  own  iavor.    Formerly  one  ton  of  dried  beets  w«» 
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counted  an  equivalent  for  four  and  tiiree-quarters  tons  of  green  or  ixosh 
beets,  but  the  proportion  is  now  two  to  one  in  calculaung  tlie  taxes. 
This  proportion  may  be  correct,  when  beets  are  perfectly-  dry,  and  of 
infeiior  quality  when  fresh;  but  very  rich  beets  will  not  require  five  tons 
to  produce  one  tf  dried  ones.  It  is,  tiierefore,  more  advantageous  to  work 
dr^^  beets  in  bad  seasons  than  in  good  ones.  In  a  very  wet  season,  and 
where  dry  beets,  have  to  be  transported  a  great  distance,  they  abhorb  a 
great  deal  of  water,  which  is  .weighed  with,  and  counted  for,  beets,  and 
has  to  pay  revenue.  But  the  greatest  difficulty  is  to  procure  land  enough 
in  the  vicinity  for  growing  b^ts,  and  to  produce  manure  enough  to  keep 
the  land  in  its  strength. 

The  principal  objections  to  the  a^ystem  of  working  the  wh(^  year 
either  dried  beets  continuously,  or  Sresh  beets  in  fall  and  winter,  and 
dried  in  spring  and  summer,  may  "be  stated  as  follows:  Scarcity  of 
land;  the  oppressive  system  of  taxation;  high  price  of  land  com- 
pared with  the  low  price  of  labor;  impossibility  of  producing  manure 
to  keep  up  the  productiveness  of  the  land,  if  the  refuse  of  the  Ix^ei  can- 
not be  used  for  cattle-feed,  and  the  low  price  of  capital  invested  iu 
sugar  works. 

5ot  one  of  all  these  objections  would  ^ply  to  sugar  works,  and  the 
flystem  of  working  dried  beets  in  the  United  States.  Land  is  neither 
scarce  nor  high  in  price;  taxation,  if  resorted  to,  would  not  be  opiiios- 
sive;  fuel  is  very  low,  while  la]x>r  is  proportionally  liighj  cuttli*-leed 
can  Beadily  be  produced,  when  farmers  see  the  absolute  nocesiiity  of  a 
legolar  system  of  manure  production ;  and  finally  the  price  ^vUich  capi- 
tal commarfds  is,  at  least,  double  that  of  any  Exu'opean  country. 

The  process  of  obtaining  the  beet  juice  by  "  diffusion '^  is  almost  the 
same,  whether  applied  to  green  beets  or  to  dried.  The  machiQerj^^  is  the 
same  and  can  be  used  for  either,  and  the  actual  labor  to  be  i>erforiaed 
in  extracting  the  juice  is  considerably  less,  and  in  cbarat'ter  less  objec- 
tionable. A  factory  working  by  this  system  in  the  juice-renderins:  pro- 
cess thirty-five  and  tbree-flfths  tons  every  ton  hours,  employs  eiglitt^en 
men.  A  factory  rendering  the  juice  by  pressing  with  hydraulic  presses 
(singly) requires  forty-two  men;  working  with  centrifugal  machine^;,  uiue- 
teen  men;  with  green  maceration,  eighteen  men;  with  double  hydiaulic 
presses,  twenty-five  men;  while  a  factory  working  with  centrifugal 
machines,  and  pressing  afterwards  with  hydraulic  machines,  requires 
forty-one  men.  The  excess  of  hand  labor,  required  in  the  press  process, 
cannot  be  said  to  be  counterbalanced  by  a  juice  obtained  of  one  to  one 
and  a  half  degree  more  density. 

The  annexed  tables  give'the  complete  figures  taken  from  the  books  of 
the  various  establishments,  and  the  question  is  natural,  if  sugar  can 
be  produced  at  those  figures  in  nearly  every  country  in  Europe,  why  has 
the  largest  sugar-consuming  nation  in  the  world  to  rely  on  its  supply 
from  abroad!  Why  has  not  beet  sugar  long  ago  been  produced  in  the 
tJnited  States! 

The  system  of  farming,  if  the  agricultural  labor  in  the  United  States 
can  be  so  designated,  has  been  diiierent  from  that  of  oijij  other  country, 
and,  with  rare  exceptions,  has  never  paid;  hence,  the  first  requirement 
for  beet-sugar  industry,  well-cultivated  land,  cannot  be  readily  obtained. 
Deep  or  thorough  cidtivation  is  but  littie  known,  and  money;  as  an 
investment  in  farming,  has  seldom  proved  remunerative.  But  the 
same  causes  wUl  ultimately  produce  tiie  same  effects;  in  order  to  make 
our  lands  as  productive  as  they  ought  to  b^,  a  rotation  of  grain  and 
root  crops  will  have  to  be  resorted  to.  As  soon  as  a  regular  rotation 
of  crops  is  introduced  into  tiie  United  States,  forming,  as  suchj  will  pa^, 
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and  tlie  raw  material  for  bee^s^gar  &otories  can  be  readily  produced; 
until  then  sugar  works  will  have  to  do  their  own  fanning.  When  beet 
sugar  was  first  manufactured  in  Europe  there  was  no  difficulty  in  pro- 
caring  the  raw  material,  and  all  efforts  to  produce  sn&far  could,  there 
fore,  be  directed  toward  the  working  of  beets,  not  to  their  production. 

Comparatively  little  has  been  done  in  the  United  States  to  pave  the 
way  for  sugar  production.  While  in  Europe,  Henry  Clay  took  great 
interest  in  the  beet-sugar  production  Qf  France;  and,  in  spe^es 
made  in  Congress,  he  predicted  great  results  from  its  introduction. 
More  than  twenty-^e  years  ago  the  first  effort  to  introduce  this 
branch  of  industry  into  the  United  States  was  made,  but  there  exists  no 
i^uthentic  record  of  the  results  obtained.  Gthere  is  nothing  to  indicate 
T^hat  variety  of  beet  was  raised;  the  quantity  obtained  from  a  given  area 
of  land;  what  i>ercentage  of  sugar,  and  what  percentage  of  foreign  mat- 
ter these  beets  contained;  the  kind  of  soil  they  were  raised  in,  or  how 
the  season  compared,  in  respect  to  .temperature  and  sain-fall,  with  an 
average  one.  Hence  the  experiment  in  KOTthampton,  Massachusetts, 
costly  as  it  may  have  been,  has  not  benefited  anybody,  nor  advanced 
beet  production. 

Since  then  numbers  of  experiments  have  been  made  to  raise  sugar 
beets  by  private  parties;  but  no  regular  systems  were  adopted,  and  all 
being  detached,  we  are  as  much  in  the  dark  to-day  as  to  what  beets  to 
raise,  and  how  and  in  what  locality  to  raise  them,  as  we  were  twenty-five 
years  ago.  In  May,  1867,  the  Agricultural  Department  at  Washington 
sent  nine  difierent  varieties  of  beet  seeds  to  Chatsworth,  Illinois,  for 
trial  and  comparison  with  the  beets  produced  in  countries  where  they 
are  grown  for  sugar  production.  The  following  are  the  results  obtained, 
compared  with  the  beets  used  for  sugar  making  in  several  establishments, 
firom  the  books  of  which  we  have  been  kindly  furnished  with  extracts : 


I  I 

Specific  gravity    Polarlxatlon  of    Po--i«j  m»ttw 


No.  I 

N*.3...i... 

No.'4 

N6.5 

No.6 

Ho.? 

No.8; 

No.  9 


ATerac« 

ATormgo  polaiication  Lu  Elubf  ck  Factory,  working  by  the 

difftudon  lyitcm 

Of  310  poUrizations  made  during  the  eeasoii  186^'67,  at 

Brolstedt  Factory,  working  with  faydraxUic  preMes 

Of  122  polaritatioDK,  name  factory,  IbCT-'ttf 

Of,  the  season  l86au'63,  at  sugar  factory,  working  with 

kiydraulic  ptesMf 


3.S6 
3.30 


These  figures,  taken  from  the  records  kept  by  factories  during  thie  work- 
ing season,  show  conclusively  that  ttie  average  quality  of  those  nine 
varieties  of  the  beet,  raised  from  seeds  furnished  by  the  Department, 
was  superior,  but  it  remains  to  be  proved  what  particular  variety  is  best 
adapted  to  culture  in  the  United  States,  and  also  which  is  the  best  locality 
for  raising  beets  and  producing  sugar  from  them. 

The  following  figures  are  taken  from  a  report  made  by  Dr.  Grouven, 
chief  of  the  experimental  station  ( Versuchs  Station)  in  Salzmiinde,  on 
liiis  researches  in  tracing  theinfiuence  of  manure,  soil,  and  weather  on  the 
qualitiy  and  quantity  of  crops.    These  researches  were  conducted  with 
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the  greatest  care,  at  an  enorxxftnas  expense,  uid  with  a  most  efficient  staff 
of  assistants ;  many  estates  volnnteered  their  co-operation.  The  average 
of  beet  juice  firom  twelve  e^^tes,  each  fertilized  with  different  manure, 
showed  the  followingpercetitaKeofffi^ar  in  the  juice:  Estate  Tillan,  12.26; 
Vrerau,  12.80;  Honingen,  15.21;  Sudenburg,  9.29^  Jakowa^  11.70; 
GratsKka,  12.10;  Ghakowitz,  13.49;  Stifterfaof,  12.70;  Bhineschanz,  12.60; 
Junngeredorf,  12.84;  Boszla,  11.52  ^  Salzmunde,  14.78;  average,  12.44. 

The  nine  varieties  of  the  be«t,  according  to  the  foregoing  statement, 
show  an  average  of  12.40  per  cent  of  sugar  in  the  juice,  wMle  the  aver- 
age of  twelve  experimentiad  estates,  where  beets  were  raised  with  the 
greatest  care,  show  an  average  of  12.44  per  cent.,  or  very  nearly  the 
same,  which  would  seem  to  settle  the  question  as  to  whether  beets  raised 
in  the  United  States  are  as  rich  in  sugar  as  those  grown  in  Europe. 

The  lands  upon  which  these  beets  were  raised  are  as  different  in  geo- 
logical formation  and  physical  condition  as  lands  caA  be,  which  proves 
tiii>t  it  does  not  require  a  peculiar  soil  to  produce  beets.^  As  a  general 
ni}e,  soil  which  is  well  adapted  for  prcKlucing  barley  is  suited  to  beet 
culture.  The  soil  on  estate  Tillan  is  light-colored,  sandy  loam,  with 
veay  sandy  subsoil,  almost  clear  sand ;  estate  Vrerau,  sandy  loam^  con- 
taining about  twenty  per  cent^.sand,  which  increases  in  the  subsoil  as 
one  goes  deeper  into  it ;  estate  Honingen,  tough  loam,  with  a  subsoil  from 
two  to  four  feet,  the  same  as  the  top  soil,  but  ftirther  down  more  mixed 
with  sand;  estate  Sudenburg,  near  Magdeburg,  mild  loamy  top  soil,  with 
a  subsoil  more  tough,  which  prevents  the  moisture  from  leaving  the  top 
soil  too  freely ;  estates  Jakowa  and  Grutzka,  top  soU  a  black,  mellow  loam, 
two  feet  or  more  deep,  with  a  subsoil,  fou^  feet  deep,  of  yellow  loam  rich 
with  lime;  estate  Chakowitz.  in  Bohemia,  heavy  clay  soil,  two  and  a  half 
feet  deep:  it  is  a  black  soil  containing  considerable  lime,  otherwise 
would  make  good  bricks,  subsoil  four  feet,  yellow  loam;  estate  Stiftec- 
hoi^  in  Southern  Germany,  top  soil  sandy  marl,  active  and  dry,  three 
and  a  half  feet;  the  subsoil  is  tough  clay,  almost  impenetrable  by 
water;  island  of  Bhineschauz,  a  sandy  loam  top  soil,  little  cohesive  and 
easily  worked,  with  a  subsoil,  the  deeper  the  sandier;  estate  Junngers- 
darf^  mild,  very  productive,  loamy  top  soil,  four  feet  deep,  with  a  subsoil 
containing  marl,  with  thirty  per  cent,  carbonate  of  time;  estate  Boszla, 
near  the  Harz  Mountains,  red,  tolerably  heavy  loam  on  top,  with  a  sub- 
soil of  heavy  logm  throughout;  estate  Salzmilnde,  a  very  mild  loam, 
rich  in  lime  down  eighteen  inches,  of  a  dark  humus  color,  with  yellowish 
white  subsoil,  at  least  ten  feet  deep,  ^ntaining  still  more  lime,  so  that 
it  might  almost  be  called  marl. 

In  cultivating  the  land  great  attention  is  paid  to  subsoiling.  Without 
bringing  the  subsoil  on  the  tpp,  it  is  thoroughly  stirred  to  enable  it  to 
absorb  air  and  warmth,  to  cany  water  off  more  freely  in  wet  seasons, 
and  to  keep  more  moisture  in  dry  seasons.  This  system  of  working  the 
soil  so  deep  is  the  chief  reason  why  the  grain  crops  in  beet-sugar  dis- 
tricts are  so  tnuch  larger  and  less  variable  than  in  other  places.  The 
beet  crops  in  Europe  are  considered  as  certain  and  safe  as  any  other, 
but  not  more  so ;  for  the  variations,  both  in  quality  and  quantity,  are 
the  same  as  in  grain  or  other  root  crops. 

The  following  statements  will  show  the  workings  of  different  factories, 
their  productiveness,  and  the  least  cost  of  producing  the  sugar  ready  for 
m£u*ket : 

The  practical  working  of  the  beet-sugar  works,  Jerxheim,  during  the 
season  of  1867-'68,  is  as  follows :  This  establishment  is  owned  by  a  joint 
stock  company^  every  shareholder  being  under  obligation  to  raise  or 
lirocure  a  certain  quantity  of  beets  annually ;  hence  every  stockholder  is 
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a  farmer.  The  establishment  is  one  of  the  best  condneted  and  best 
paying  in  the  ZoUverein.  The  annexed  figores  are  taken  firom  the 
books  of  the  company :  Total  qnontity  of  beets  worked  from  the  1st  of 
October,  1867,  till  the  I6th  of  F^tmiaiY,  1866,  10,725  tons;  average 
quantity  of  beets  worked  per  day^;  88  tons;  nnmber  of  centrifdgal 
machines  employed  to  extract  t^e  joice,  12 ;  number  of  tons  worked 
with  one  centrifugal  machine  each  day,  7^.  The  quality  of  the  beets 
during  the  whole  season  is  shown  by  the  polarizaticm  of  the  juice,  as 
follows : 


Date. 


October  1  to  October  0,  1867 

October  7  to  October  13«  1667 

October  1 4  to  October  20,  1867 

October  21  to  October  27.  1867 

October  38  to  November  3,  1867 

November  4  to  November  10,  1867 

Noramber  U  to  November  17, 1867 

November  18  to  November  34,  ld&7 

November  95  to  December  1, 1867 

December  3  to  December  8.  18G7 

December  9  to  December  15,  1867 

December  16  to  December  24,  1867 

December  27,  1867,  to  JanuarV  4,  1868... 

JannRry  5  to  January  12,  1969 

Janaary  13  to  January  19,  1S68 

January  20  to  January  2C,  iJsdS 

January  27  to  Pebruary  2,  IWW 

Pebruary3toPtbraary9,  18<i8 , 

February  10  to  February  16,  18Cd....... 

Wbole  leaeon'g  average 


Sugar  In  Juice. 


Pcrctnt. 
11.  »2 

13.15 
11.91 

ia.15 

ILW) 
ll.'JS 
11.83 
11.83 
11.08 
ia57 
10.99 
!a95 

law 

10..S9 
10.55 

10.60 
10.53 
10.49 
lU.  01 


Foreign  matter. 


PtT  cent. 

e.a'i 

3.69 
il.74 
2.6-3 
2.59 
2.3G 
]t64 
2.64 
9.58 
Si  47 
2.45 
£.45 
3.37 
2.29 
2.11 
1.97 
2.04 
l.Be< 
2.00 


11.17 


2.43 


The  sugar  and  molasses  obtained  from  the  juice  during  the  whole 
season  amounted  to  11.84  per  cent-.  Of  this  yield  2,431,900  pounds  of 
sugar  were  produc^^d  and  brought  into  the  market  in  tlie  following 
quantities:  first  product,  0.21  per  (jent.;  second  product,  1.72  per  cent.; 
tiiiird  product,  0.59  per  cent.;  fourth  product,  0.28  per  cent.  The  total 
expenses  for  running  the  works  the  whole  year  of  1807-68,  and  working 
10,725  tons  of  beets,  were  per  ton  of  beets,  $3  31 ;  internal  revenue, 
$3  39 ;  fuel,  including  factory  and  horses  for  workmen,  68  cents ;  wood 
and  coal  for  blacksmith,  0.9  cents ;  coke  for  lunekikis^2.3  cents ;  wages, 
(total,)  summer  and  winter,  $1  05.5 ;  bone-black,  5.4  cents ;  limestone, 
4.9  cents;  cooperage,  14  cents;  paper  for  lining  barrels,  2.1  cents ;  dis- 
count and  interest^  16  cents ;  cartage  of  sugar,  11 J  ccnt« ;  repairs  on 
maehinery  and  building,  55.6  cents ;  salary,  18.1  cents ;  gas  coal,  0.8 
cent;  oil,  1.7  cent;  commission  for  selling  sugar,  6.8  cents;  insurance, 
6.1  cents;  sinking  fund,  2.7  cents;  sundries,  46-3  cents;  total  expenses 
for  one  ton  of  beets,  worked,  $10  39. 

According  to  the  foregoing  account  the  yield  of  raw  sugar  was  8.8 
per  cent,  or  176  pounds  of  sugar  to  each  ton  of  beets,  tfie  10,725  tons 
worked  yielding  188,760  pounds  of  sugar.  The  total  receipts  for  sugar 
and  molasses  amounted  to  $140,678  30.  The  cost  of  production  was  5.9 
cent9  per  pound  in  gold,  making  a  total  of  $101,368  40  for  the  aggregate 
production  of  the  season,  and  leaving  a  net  profit  of  $39,309  90. 

The  number  of  workmen  employed  ranged  from  207  to  210,  including 
men,  women,  and  children,  being  110  for  day  and  100  for  night  work. 
Wages  were  paid  at  the  following  rates :  For  carrying  beets :  1  man.  at 
31 J  cents,  and  5  at  30J  cents,  $1  83^ ;  the  same  for  night  work.  For 
centrifugal  machine:  1  man,  at  37*  cents;  same  for  night  For  topping 
and  trimming  beets :  12  girls,  at  19  cents,  $2  28 ;  same  for  night    For 
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interual  revenue  scale :  1  man,  at  35  cents ;  same  for  night.  For  grating 
beets;  4  boys,  at  19  cents,  76  cents ;  same  for  night.  For  pulp  wagon : 
2  boys,  at  21  cents,  43  cents ;  same  for  night.  For  centrifugal  machine 
liquoring:  4  men,  at  28  oents,  $1  12;  same  for  night.  For  taking  out 
the  imlp :  4  men,  at  26  cents,  ^1  04 ;  same  for  night.  For  carrying  the 
pulp  away :  2  men,  at  26  cents,  52  cents ;  same  for  night.  For  starting 
centrifagal  machine :  2  boys,  at  23  cents,  46  cents ;  same  for  night.  For 
juice  gutter :  2  boys,  at  23  cents,  46  cents ;  same  for  night.  For  first 
carbonizing  juice :  1  man,  at  37^  cents,  1  at  30J  cents,  1  at  28  cents, 
and  1  at  46^  cents,  $1  42^ ;  same  for  night.  For  scum  presses :  1  man, 
at  31 J  cents,  and  2  at  29^  cents,  90J  cents ;  same  for  night.  For  steam 
syphon :  1  man,  at  28  cents,  and  1  at  25  cents,  53  cents ;  same  for  night. 
For  second  carbonizing  juice :  1  man,  at  30  cents,  1  at  29  cents,  and  1  at 
25  cents,  84  cent*  •,  same  for  night.  For  bone-black  filter :  1  man,  at  35 
cents,  and  2  at  25^  cents,  86  eents.  Same  for  ni^t.  For  Roberts's 
apparatus :  1  man,  at  37J  cents ;  same  for  night.  For  sugar  floors :  1 
man,  at  42  cents,  1  at  37^  cents,  9  at  35  cents,  and  1  boy  at  25  cents. 
14  19J ;  none  on  at  night.  For  limekiln :  1  man,  at  35  cents,  and  1  at  30 
cents,  65  cents ;  for  night,  1  man,  at  35  cents.  For  lime  station :  1  man, 
at  30  cents,  and  1  at  26  cents,  56  cent^  j  same  for  night.  For  washing 
wire  cloth :  2  girls,  at  22  cents,  44  cents ;  same  for  night.  For  engineers : 
1  man,  at  37 J  cents,  andl  at  35  cents,  72 J  cents ;  for  night,  1  man,  at  35 
cents,  and  1  at  32  cents,  07  cents.  For  firemen :  1  man  at  37J  cents,  2 
at  35  cents,  and  1  at  28  cents,  $1  35J ;  for  night,  1  man,  at  37^  cents, 
and  2  at  35  cent's,  $1  07^.'  For  carting  coal :  3  men,  at  32J  cents,  97^ 
cents ;  same  for  night.  For  fermenting  bone-black :  1  man,  at  37J  cents, 
6  at  32J  cents,  and  3  at  30  cents,  f  3  22J  5  same  for  night.  For  drying 
bone-biaok :  1  man,  at  32 J  cents,  and  1  boy  at  25  cents,  57^  cents ;  same 
ior  night.  For  bone-black  furnace :  2  men,  at  31^  cents,  63  cents  -,  same 
few  night.  For  gaa  furnace :  1  man,  at  37  J  cents  5  same  for  night.  For 
mechanics,  &c. :  1  coppersmith,  47  cents;  carpenter,  44  cents;  black- 
smith, 43  cents;  blacksmith,  32  cents;  harness-maker,  37J  cents;  wire- 
cloth-makeF,  32  cents ;  nurse  for  hospital,  35  cents ;  housekeeper,  35 
cents ;  porter,  35  cents,  $3  40|.  For  yard  hands  :  1  man,  at  41  cents,  3 
at  35  cents,  3  at  28  cents,  3  at  25  cents,  and  7  boys  at  21  cents,  $4  52. 
The  beet-sugar  works  in  ^the  proTince  of  Saxony  and  the  duchy  of 
Anhalt  number  as  foDows: 


During  what  year. 


I 


Total  No.  of 
factorieg. 


18(D.'64 
1864-'65 


149 
151 
i:)7 
I  Go 
178 
176 


By  hydranlic 

preises. 


130 
138 
138 
150 
161 
159 


By  maceration. 


12 
12 
12 


"'rr"'"  By  di»u.i«.. 


7  — 

7  — 

6  - 

6  a 

6  3 


Hon.  H.  C APRON,  Commissioner. 


THEODORE  GENNERT. 
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REPORT  UPON  THE  AGRJICULTURAL  RESOURCES 

OF  ALASKA. 


Sm :  Alaska  may  be  divided  ajpaoultarally  into  three  distdiC^ts,  each 
differing  from  the  others  in  its  climate^  vegetation,  and^physical  charac- 
teristics. 

1^  first  and  most  northern  district,  which  I  have  termed  the  Youkon 
Territory,  is  bounded  on  the  south  by  the  Alaskan  l^fountatns,  on  the 
east  by  the  British  boundary  line,  and  on  the  ndrth  and  west  by  the 
Arctic  Ocean  and  Behring  Sea. 

The  second  or  middle  district,  which  might  be  called  the  Aleutian 
district,  includes  that  part  of  the  peninsula  of  Aliaska,  and  all  the 
islands,  west  of  tide  one  hundred  and  fifty-fifbh  degree  of  longitude. 

The  third  or  southernmost,  which  may  be  nam^  the  SitiLtm  district, 
includes  all  of  our  possessions  on  the  mainland  and  islands  math  ana 
east  of  the  peninsula  of  Aliaska. 

THE  YOUKON  TEEBITOEY. 

Surface. — ^The  character  of  the  country  in  the  vicinity  of  the  Youkon 
Biver  varies  firom  rolling  and  somewhat  rocky  hills,  geuendly  low.  that 
is,  from  five  hundred  to  fifteen  hundred  feet,  and  easy  of  ascent,  to  oroad 
and  marshy  plains,  extending  for  nules  on  either  side  of  the  river  near 
the  mouth.  There  are,  of  course,  no  roads  except  an  Occasional  trail, 
hardly  noticeable  except  to  a  voyageur.  The  Youkon  and  its  tributaries 
form  the  gre^it  highway  of  the  country.  This  stream — the  Missouri,  as 
the  Mackenzie  is  the  Mississippi,  of  the  jiorthwest — is  navigable  in -our 
territory  throughout  for  vessels  drawing  not  over  four  feet  of  water, 
and  for  moiny  hundred  miles  for  boats  needing  much  more  than  that. 
The  smaller  rivers  are  not  so  deep,  but  many  of  them  may  be  navigable 
for  considerable  distances.  There  are  no  high  mountains,  properly  so 
called. 

Soil — ^The  underlying  rocks  in  great  part  are  azoic,  being  conglom- 
erate, syenite  and  quartzite.  The  south  shore  of  Norton  Sound,  and  por- 
tions of  the  Kaviak  Peninsula,  are  basalt  and  lava.  Trachj*tic  rocks 
are  found  at  several  points  on  the  Youkon.  There  are,  on  the  north- 
east shores  of  Norton  Sound,  abundance  of  sandstones,  and  clay  beds 
containing  lignite.  Sandstone  is  abundant  also  on  the  Youkon,  alter- 
nating with  azoic  rocks.  The  superincumbent  soil  differs  in  different 
places.  In  some  localities  it  is  clayey,  and  in  such  situations  quite  fre- 
quently covered  with  sphagnum,  which'  always  impoverishes  the  soil 
immediately  below  it  In  others  it  is  light  and  sandy,  and  ovet^  large 
extent  of  country  it  is  the  richest  alluvial,  composed  of  very  fine  sand, 
mud,  and  vegetable  matter,  brought  down  by  the  river,  and  forming 
deposits  of  indefinite  depth. 

In  some  localities  fresh- water  marl  is  found  in  abundance,  and  is  used 
for  mortar  or  plaster,  to  whiten  the  walls  of  log'houses. 

The  soil  is  usually  frozen  at  a  depth  of  three  or  four  feet  in  ordi- 
nary situations.  In  colder  ones,  it  remains  icy  to  within  eighteen 
inches  of  the  surface.    This  lay er  of  frozen  soil  is  six  or  eight  feet  thick; 
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below  that  depth  the  Hoil  is  destitato  of  ioe,  except  iu  very  iinosaal  sita< 
ations. 

TMs  smgalar  phenomenon  appears  to  be  directly  traceable  to  want  of 
drain^ge,  combined  with  a  non-conductiye  covering  of  moss,  which  pre- 
vents &e  soil  from  being  wanned  by  the  scorching  sun  of  a  boreal  mid- 
sommer.  In  places  wh^^  the  soil  is  well  drained,  and  is  not  covered 
with  moss,  as  in  the  large  alluvial  deposits  «ear  the  Youkon  mouth,  1 
liave  noticed  that  the  ^zen  layer  is  much  farther  below  the  surface, 
and  in  many  pLoces  appeared  to  be  absent.  I  have  no  doubt  tliat  in 
favorable  situations,  by  draining  and  deep  plowing,  the  ice  could,  in 
the  course  of  time,  be  wholly  removed  from  the  soil. 

A  singular  phenomenon  on  the  shores  of  Kotzebue  Sound  was  first 
ohiserved  by  Kotzebue  and  Ohamisso,  and  is  described  in  the  narrative 
ofthe  voyage  of  the  Eurik,  and  afterward  by  Buckland  in  the  ^pendix 
to  the  voyage  of  the  Herald.  This  consisted  of  blufts  or  high  banks, 
(thirty  to  sixty  feet,)  apparently  of  solid  ice,  covered  with  a  few  feet  oi' . 
vegetable  matter  and  earth,  in  which  a  luxuriant  vegetation  was  flour- 
i^lung. 

Ki^zebue's  description  of  this  singular  formation  is  highly  colored^ 
bat  the  main  facts  were  confirmed  by  Dr.  Buckland  and  his  companions, 
who  made  a  careM  examination  of  the  k)cality,  although  Capt.  Beechy 
had  previously  reported  that  Kotijebue  had  been  deeeived  by  snow  drifted 
against  the  faice  of  the  banks  and  remaining,  while  that  in  other  localities 
had  melted  away. 

It  is  reported  by  Buckland  and  later  observers  that  the  formation  is 
rapidly  disappearing,  and  the  water  in  the  sound  is  becoming  shoaler 
every  day,  from  the  Ml  of  the  debris  which  covers  the  ice. 

No  explanation  having  been  oflered  of  this  singular  phenomenon^  I 
venture  to  suggest  that  it  may  be  due  to  essentially  the  same  causes . 
as  the  subterranean  ice  layer,  found  over  a  great  part  of  the  Youkon 
Territory. 

It  is  guite  possible  to  conceive  of  a  locality  depressed,  and  so  deprived 
of  drainage,  that  the  annual  moisture  derived  from  rain-fall  and  melting 
snow  would  collect  between  the  impervious  clayey  soil  and  its  sphag- 
UQQS  covering;  congeal  during  the  winter,  and  be  prevented  from  melting 
during  the  ensuing  summer  by  that  mossy  covering,  which  would  thus 
be  gradually  raised;  the  process  annually  repeated  for  an  indefinite 
period  would  form  an  ice  layer  which  might  well  deserve  the  appel- 
l0ti<m  of  an  "  ice  cliff,''  when  the  •encroachments  of  the  sea  should  have 
worn  away  its  barriei*s,  and  laid  it  open  to  the  action  of  the  elements. 

The  lesson  that  the  agriculturist  may  le^ai  from  this  curious  forma- 
tion is,  that  a  healthy  and  luxuriant  vegetation  may  exist  in  immediate 
\icinity  of  permanent  ice,  bearing  its  blossoms  and  maturing  its  seed  as 
readily  as  in  apparently  more  favored  situations ;  and  hence  that  a  large 
extent  of  northern  territory  long  considered  valueless  may  yet  furnish 
to  tlie  settler,  trader,  or  fisherman,  if  not  an  abundant  harvest,  at  least 
a  very  acceptable  and  not  inconsiderable  addition  to  his  annual  stock  of 
food,  besides  fish,  venison,  and  game. 

Climate. — ^The  climate  of  the  Youkon  Territ(»7  in  the  interior  differs 
fit)m  that  of  the  sea  coast,  even  in  localities  comparatively  adjacent. 
That  of  the  coast  is  tempered  by  the  influence  of  the  vast  body  of  water 
contained  in  Behring's  Sea,  and  many  southern  currents  bringing  warmer 
water  from  the  Pacific ;  making  the  winter  climate  of  the  coast  much 
milder  than  that  of  ti^  country,  even  thirty  miles  into  the  interior. 
The  Bommers,  on  the  other  hand!,  are  colder  than  further  inland,  and  the 
quantity  of  rain  is  greater*    The  following  table  shows  the  annual  tem- 
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perature  at  St.  Micbaers  Bedoabt,  on  the  coast  of  Norton  Sound,  in 
latitude  63^  28'  north ;  at  the  mission  of  the  Eusso-Greek  church,  on  the 
Youkon  Biver,  one  hundred  and  fifty  miles  ifrom  its  month,  in  latitude 
610  47'  north ;  at  Nulato,  about  six  hundred  miles  from  thB  mouth  of 
the  river,  in  latitude  &4P  40'  north,  or  thereabouts  5  and  at  FOTt  Youkon, 
twelve  hundred  miles  from  the  mouth  of  the  river,  and  about  latitude 
070  10' north: 


Keaa  for  spring. . 
Mean  for  fammer 
Moan  for  uuttimn 
Mnnn  for  wkiter. 
Mean  fur  year — 


St.  MIcbaels. 

MlMion. 

0 
+  ».3 
+  53.0 
+  26.3 

+  a« 

.    +39.3 

0 
+  19.69 
+  59.32 
+  36.03 
+  0.95 
+  26.48 

Nnlato. 


F't  Yoakon. 


+  89.3 
+  6a0f 

+  36.0? 
—  14.0 

+  27.8 


! 


+  14.22 
+  59.67 
+  17.37 
—33.80 
+  16.92 


The  mean  temperature  at  Unalaklik,  on  the  east  shoi'e  of  Norton^und, 
for  tlie  winter  of  1866-'67  was  0. 33^ ;  but  for  that  of  1SG7-'C8  it  wa«  only 
about  +90.  The  mean  annual  temperature  of  the  Youl;on  Territory  as 
a  whole  may  be  roughly  estimated  as  about  +25°.  The  greatest  degree 
of  cold  ever  known  in  the  territory  wa«  seventy  de^ees  below  zero, 
( — 7005)  but  such  cold  as  this  is  very  rare,  and  has  little  effect  on  the 
vegetation  covered  with  eight  or  ten  feet  of  snow.  Running  water  may 
be  found  open  on  all  the  rivers,  and  in  many  springs  throughout  the 
year. 

The  real  opportunity  for  agriculture  in  a  cold  country  cannot  be 
deduced  from  annual  mean  temperatures  alone,  but  is  dependent  on  the 
heat  of  the  summer  months  and  the  duration  of  the  summer. 

At  Fort  Youkon  I  have  seen  the  thermometer  at  noon,  not  in  the  direct 
rays  of  the  sun,  standing  at  1120;  and  I  was  informed  by  the  comman- 
der of  the  post  that  several  spirit  thermometers,  graduated  np  to  120^, 
had  burst  under  the  scorching  sun  of  the  arctic  midsummer,  which  can 
only  be  thoroughly  appreciated  by  one  who  has  endured  it.  In  midsum- 
mer, onthe  tipper  Youkon,  the  only  relief  from  the  intense  heat,  under 
which  the  vegetation  attains  an  almost  tropical  luxuriance^  is  the  two  or 
three  hours  while  the  sun  hovers  near  the  northern  horizon,  and  the 
weary  voyager  in  liis  canoe  blesses  the  transient  coolness  of  the  mid- 
night air. 

The  amount  of  rain-Ml  cannot  be  correctly  estimated,  from  want  of 
data.  At  Nulato  the  fall  of  snow  fi^m  November  to  April  will  average 
eight  feet,  but  often  reaches  twelve.  It  is  much  less  on  the  seaboard. 
Partly  on  this  account,  and  alst)  because  it  is  driven  seaward  by  the 
winds,  there  is  usually,  even  in  spring,  very  little  snow  on  the  coasts 
near  Norton  Sound. 

In  the  interior  there  is  leas  wind,  and  the  snow  lies  as  it  falls  among 
the  trees.  Towards  springthe  small  ravines,  gullies,  and  bushes  are  well 
filled  or  covered  up,  and  transportation  is  easy  and  pleasant  with  a  good 
sled  and  team  of  dogs.  The  warm  sun  at  noon  melts  the  snow  a  little, 
forrntng  a  haini  crust.  Over  this  the  dog-sleds  can  go  anywhen*,  making 
from  thirty  to  fifty  miles  a  day,  carrying  fuU  one  hundred  pounds  to  a 
dog,  and  requiring  for  eaeh  dog  only  one  dry  fish  per  (Hem,  which  wt^ighs 
,:i>onta  pound  and  a  half,  and  which  you  can  buy  for  two  loaves  of 
tohacito.    Seven  dogs  are  the  usual  number  for  one  team. 

The  rain-fall,  as  has  previously  been  remarked,  is  much  greater  on  the 
I'onst  than  in  the  interior.  Four  dajrs  in  a  week  will  l>o  raiiiy  in  summer 
at  St.  MichaePs,  although  the  months  of  May,  June,  »ind  part  of  July 
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abound  in  sonny  weathet.  The  last  part  of  Jnly,  August,  and  most  of 
September  are  very  ramy.  October  brings  a  change ;  the  winds,  usually 
firom  the  southwest  from  July  to  the  latter  part  of  September,  now  are 
mostly  from  the  north,  and  though  cold,  bring  fine  weather. 

The  valley  of  the  Lower  Youkon  is  fbggy  in  the  latter  part  of  the  sum- 
mer, but  as  we  go  up  ttie  river  the  climate  improves,  and  the  short 
summer  at  Fort  Youkon  is  dry,  hot,  and  pleasant,  only  varied  by  an 
occasional  shower.  The  great  pests  in  tiie  spring,  all  along  the  river, 
are  the  mosquitoes,  the  numbers  of  which  are  beyond  belief;  but  they 
retire  about  the  middle  of  July.  On  the  coast  they  are  not  so  numerous, 
but  linger  until  the  fall. 

Inhabitants. — ^The  native  inhabitants,  curiously  enough,  are  divided  by 
tlie  same  invisible  boundary  that  marks  the  vegetation.  AU  alon^  the 
tredess  coast  we  find  the  Esquimaux  tribes ;  passing  a  few  miles  inland 
we  come  to  trees  and  Indian  lodges.  This  holds  good  all  over  the  You- 
kon Territory.  The  Esquimaux  extend  all  along  the  coa«t  and  up  the 
principal  rivers  as  far  as  th^e  are  no  trees.  The  Indians  populate*  the 
interior,  but  seldom  pa^  the  boundary  of  the  woods.  In  regard  to  hab- 
its, neilmer  perform  any  agricultural  labor  whatever,  and  the  only  vegeta- 
bles, besides  berries,  used  for  food,  are  the  roots  of  Hedysamm  Mackenaiij 
Polygonum  rmparww,  and  a  species  of  Archangelioaj  and  the  leaf  stalks  of 
a  species  of  Bheum  or  wild  rhubarb. 

A  great  delicaey  among  the  Esquimaux  is  the  stomaeh  of  the  rein- 
deer, distended  with  willow  sprigs,  well  masticated,  and  in  a  half-digested 
state.  This  "  gruesome  mass  ^  is  dried  for  winter  use:  when  it  is  mixed 
with  melted  suet,  oil,  and  snow,  and  regarded  by  the  Consumers  much  as 
we  regard  eav^iar^  or  any  other  peculiar  dainty.  It  is,  no  doubt,  a  power- 
ful antiscorbutic.  The  Russian  settlements  in  the  Youkon  Territory 
were  few  in  number.  There  were  four  on  the  Youkon  j  one  on  the  Kus- 
koquim  River ;  two  on  Korton  Sound }  and  one  on  Bristol  Bay.  All  of 
these  were  formerly  provided  with  gardens.  The  number  of  Russians  in 
the  territory  at  no  time  exceeded  forty,  with  double  the  number  of  half- 
breeds,  assistants,  or  workmen.  They  were  all  in  the  employ  of  the 
Russian  American  Company.  Many  of  them  left  the  country  after  the 
purchase,  but  the  greater  number  remain  in  the  employ  of  different 
American  trading  companies.  The  Russian-bom  inhabitant*  were  a 
very  degraded  class,  almost  without  exception  convicts  from  Siberia  or 
elsewhere.  The  Creoles  ox  half-breeds  are  a  more  intelligent  and  docile 
race,  but  lazy,  and  given  to  intoxication  whenever  stimulants  are  within 
their  reach. 

Natural  prodmtions, — ^The  first  need  of  traveler,  hunter,  or  settler,  in 
any  country',  is  timber.  With  this  almost  all  parts  of  the  Youkon  Terri- 
tory are  well  supplied.  Even  the  treeless  coasts  of  the  Arctic  Ocean  can 
haixlly  be  said  to  be  an  exception,  as  they  are  bountifully  supplied  with 
drifLwoo<l,  brought  down  by  the  Youkon,  Kuskoquim,  and  other  rivers, 
iuul  distributed  by  the  waves  and  ocean  currents. 

The  largest  and  most  valuable  tree  found  in  t^is  territory  is  the  white 
spnice,  (Akm  alba.)  This  beautiful  conifer  is  found  over  the  whole 
0(nuihy,  but  it  is  largest  and  most  vigorous  in  the  vicinity  of  rimning 
'^^  ater.  It  attains  not  luifrequently  the  height  of  sixt;^^  to  one  hmidrcd 
t'<»et,  vrith  a  diameter  of  over  three  feet  near  the  butt;  but  the  more,  com- 
mon size  is  about  thirty  or  forty  feet  high,  and  about  eighteen  incbeB  at 
x\w  butt^  The  wood  of  this  tree  is  straight-grained,  easily  cut,  white 
and  compa<^  and  while  very  light,  it  is  also  very  tough,  ranch  more 
so  than  the  wood  of  the  Oregon  pine,  (Abies  DouglasiiJ  For  fipars 
it  hji8  no  Bupearior,  but  it  is  rather  too  slender  for  large  masts.    The 
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bark  is  ui*ed  for  rootiiig  by  the  Hudson  Bay  Compauy  at  jb'ort  Youkon, 
and  thf)  roots,  properly  prepared,  for  sewing  their  birch  canoes  and 
dishes,  by  the  Indians.  I  have  seen  log-houses  twenty  years  old,  in 
which  many  of  the  logs  were  quite  sound.  The  unsound  logs  were 
said  to  be  those  which  had  been  used  without  being  seasoned.  These 
trees  decrease  in  size  and  grow  more  sparingly  toward  Fort  You- 
kon, but  are  still  large  enough  for  most  purposes.  The  unexplored 
waters  of  the  Tananali  Biver  bring  down  the  largest  logs  in  the  spring 
freshets.  The  number  which  are  annually  disclwirged  from  thevmouth 
of  the  Youkon  is  truly  incalculable.  It  supplies  the  shores  of  Behring 
Sea,  the  islands,  and  the  arctic  coasts ;  logs  of  all  sizes  lie  in  winrows, 
where  they  are  thrown  upon  the  shore  by  the  October  south  westers. 

THe  wood  is  put  to  manifold  uses :  houses,  Indian  lodges,  &c..  are  tUl 
constructed  of  spruce.  Soft,  fine-grained,  and  easily  cut,  the  Indians  of 
the  Lower  Youkon  spend  their  leisure,  during  the  short  winter  days,  in 
carving  dishes,  bowls,  and  other  utensils,  and  ornamenting  them  witli 
red  6xide  of  iron,  in  patterns,  some  of  which,  though  far  from  classical, 
are  very  neat. 

Sleds,  frames  for  skin  boats^  fishing  rods,  &e.,  are  made  by  the  Esqui- 
maux from  spruce,  and  all  their  houses  and  casinos,  or  dance-houses,  are 
built  of  it.  One  of  these,  on  Norton  Sound,  about  thirty  by  forty  feet 
square,  had  on  each  side  shelves  or  seats  formed  of  one  plank,  four  inches 
thick  and  thirty-eight  inches  wide  at  the  smaller  end.  These  enormous 
planks  took  six  years  to  make,  and  were  cut  out  of  single  logs  with  small 
stone  adzes. 

The  next  most  iluportant  tree  is  the  birch,  (Betula  glanduloHiu)  This 
tree  rarely  grows  over  eighteen  inches  in  diameter  and  forty  feet  high ; 
on  one  ocoasion,  however,  I  saw  a  water- worn  log  about  fifteen  feet  long, 
quite  decorticated,  lying  on  the  river  bank  near  Nuklukahyet,  on  the 
Upper  Youkon,  which  was  twenty-font  inches  in  diameter  at  one  end 
and  twenty-eight  at  the  other.  This  is  the  only  hardwood  tree  in  the 
Youkon  Territory,  and  is  put  to  a  multiplicity  of  uses.  Everything  need- 
ing a  hard  and  tough  wood  is  constructed  of  birch.  Sleds,  snow-shoes, 
standards  for  the  fish  traps,  and  frames  of  canoes,  which  are  afterwards 
covered  with  its  bark,  sewed  with  spruce  or  tamarack  (Larix)  •  roots, 
and  the  Beams  calked  with  spruce  gum.  The  black  birch,  is  also  found 
there,  but.  does  not  grow  so  large.  The  soft  new  wood  of  the  birch,  as 
well  as  of  the  i>oplax,  is  cut  very  fine  and  mingled  with  his  tobacco  by 
the  economic^al  Indian.  The  squaws  at  cert£un  x>eriods  wear  bircjien 
hoops  around  their  necks ;  and  neck-rings  and  wristlets  of  the  same  wood, 
with  fantastic  devices  scratched  upon  them,  are  worn  as  a  token  of 
mourning  for  dead  friends  by  the  Tananah  Indians. 

Several  species  of  poplar  (Fopv^MB  hahamifera  and  Popvlus  tremu- 
loidesj  abound,  the  former  along  the  water^side,  and  the  latter  on  drier 
uplands.  The  first-mentioned  species  grows  to  a  very  large  size.  The 
trees  are  frequently  two  or  three  feet  in  diameter  and  from  forty  to 
sixty  feet  high.  The  timber  is  of  little  value,  but  the  Indians  make 
small  boards,  for  difi'erent  purposes,  out  of*  the  soft  wood,  and  use  the 
feathery  down  from  the  catkins  for  making  tinder,  by  rubbing  it  up 
with  powdered  charcoal. 

Willows  are  the  most  abundant  of  trees.  They  are  of  all  sizes,  from 
the  slender  variety  on  the  Lower  Youkon,  which  grows  seventy  or  eighth- 
feet  high  while  only  six  inches  in  diameter  at  the  butt,  and  with  a  mere 
wisp  of  straggling  branches  at  the  extreme  tip,  to  the  dwarf  willow, 
crawling  under  the  moss,  with  a  st^n  no  bigger  than  a  lead  i>encil,  and 
throwing  up  shoots  a  few  indies  high.    WUlows  are  almost  invariabl\ 
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rotten  at  the  hcait,  and  are  only  good  for  fuel.  The  Kutchin  Indians 
make  bows  of  the  wood  to  shoot  ducks  with ;  as  its  elasticity  is  not  in- 
jured by  being  wet.  The  inner  bark  is  used  for  making  twine  for  nets 
and  seines  by  the  Indian  women,  and  the  Esquimaux  of  Behring  Straits 
use  willow  bark  to  color  and  tan  their  tlressed  deer-skins.  It  produces 
a  beautiful  red-brown,  soi^ewhat  like  Eussia  leather.  The  inner  bark 
or  cambium  of  the  alder  ("Alnus  rubra)  is  used  for  the  same  purpose. 

The  other  species  rising  to  the  rank  of  trees  in  this  district  are  the 
larch  {Larix  dalmricaf)^  which  is  found  on  rolling  prairies,  of  smaU  size ; 
a  small  hhohiBetulanaria^)  and  several  alders  (J.iww^t?maw  and  inoaTui,) 
a  species  of  Juniper  (Juniperus,)  and  numberless  willows,  (Salicae.)  A 
species  of  pine  (Pinus  centbra)  has  been  reported  from  Kotzebue  Sound, 
I  cannot  but  think  erroneously,  as  I  saw  no  true  pines  in  the  territory 
during  a  two  years'  exploration.  The  most  northern  i)oint  touched  by 
the  Finns  contorta^  at  the  junction  of  the  Lewis  and  the  Pelly  Elvers,  at 
Fort  Selkirk,  in  latitude  63^  north,  longitude  137^  west  (approximate.) 
The  Hudson  Bay  men  at  Fort  Youkon  call  the  white  spruce  '^  pine.'' 

Fodder. — ^The  treeless  coasts  of  the  Youkon  Territory  are  covered,  as 
well  as  the  lowlands  of  the  Youkon,  Tvith  a  most  luxuriant  growth  of 
grass  and  flowers.  Among  the  more  valuable  of  these  grasses  (of  which 
some  thirty  species  are  known  to  exist  in  the  Youkon  Territory)  is  the 
well  known  Kentucky  blue-grass  (Foapratejms,)  which  grows  luxuriantly 
as  fer  north  as  Kotzebue  Sound,  and  perhaps  to  Point  Barrow.* 

The  wood  meadow-grass  (Foa  nemoralis)  is  also  abundant,  and  fur- 
nishes to  cattle  an  agreeable  and  luxuriant  pasturage. 

The  blue-joint  grass  {Calamagrostis  Canadensis)  also  reaches  the  lati- 
tude of  Kotzebue  Sound,  and  grows  on  the  coast  of  Norton  Sound  with 
a  truly  surprising  luxuriance,  reaching  in  very  favorable  localities  four 
or  even  five  feet  in  height,  and  averaging  at  least  three.  Many  other 
grasses  enumerated  in  the  list  of  useM  plants  grow  abundantly,  and 
contribute  largely  to  the  whole  amount  of  herbage.  Two  species  of 
Elymus  almost  deceive  the  traveler  with  the  aspect  of  grain  fields 
maturing  a  perceptible  kernel,  which  the  field-mice  lay  up  in  store. 

The  grasses  are  woven  into  mats,  dishes,  articles  of  clothing  for  sum- 
mer use,  such  as  socks,  mittens,  and  a  sort  of  hats,  by  all  the  Indians, 
and  more  especisiUy  by  the  Esquimaux. 

In  winter  the  dry  grasses,  eoUected  in  summer  for  the  purpose,  and 
neatly  tied  in  bunches,  are  shaped  to  correspond  with  the  foot,  and 
placed  between  the  foot  and  the  seal-skin  sole  of  the  winter  boots  worn 
in  that  country.  There  they  serve  as  a  non-conductor,  keeping  the  foot 
dry  and  warm,  and  protecting  it  from  contusion  to  an  extent  which  the 
much-lauded  moccasins  of  the  Hudson  Bay  men  never  do.  In  fact,  I 
believe  the  latter  to  be,  without  exception,  the  worst,  most  uijcomfort- 
able,  and  least  durable  covering  for  the  foot  worn  by  mortal  man. 

Grain  has  never  been  sown  on  a  large  scale  in  the  Youkon  Territory. 
Barley,  I  was  informed,  had  once  or  twice  been  tried  at  Fort  Youkon,  In 
small  patches,  and  the  grain  had  matured,  though  the  straw  was  very 
short  The  exi)eriments  were  never  carried  any  further,  however,  the 
traders  being  obliged  to  devote  all  their  energies  to  the  collection  of 
furs.  Ko  grain  had  ever  been  sown  by  the  Eussians  at  any  of  the  posts. 
In  the  fall  of  1867 1  shook  out  an  old  bag,  purchased  from  the  Eussians, 
which  contained  a  handful  of  mouse-eaten  grain,  probably  wheat ;  the 

*For  tho  determination  of  the  species,  and  many  interesting  facts,  lam  indebted  to  Dr. 
J.  T.  Rothrock,  professor  of  botany  in  the  Affricultural  College  of  Pennsylvania,  and  late 
botanist  to  the  scientific  corps  of  tne  Western  Union  Telegraph  Company's  exploring  expe- 
ditic»n.    His  report  on  tho  flora  of  Alaska  will  bo  found  iu  tho  Smithsonian  report  for  1867. 
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succeeding  spring,  on  examining  the  locality,  quite  a  number  of  blades 
appeared,  and  when  I  left  Nulato,  June  2d,  they  were  two  or  three 
inches  high,  growing  rapidly.  As  I  did  not  retui^n,  I  cannot  say  what 
the  result  was.  Turnips  and  radishes  always  flourished  extremely  well 
at  St.  MichaePs,  and  the  same  is  said  of  Nulato  and  Fort  Youkon. 

Potatoes  succeeded  at  the  latter  place,  though  the  tubers  were  small. 
They  were  regularly  planted  for  several  years,  until  the  seed  was  lost  by 
freezing  during  the  winter.  At  St.  Michael's  they  did  not  do  well.  Salad 
was  successful,  but  cabbages  would  not  head. 

The  white  round  turnips  grown  at  St.  Michael's  were  the  l>est  I  ever 
saw  anywhere,  and  very  large,  many  of  them  weighing  live  or  six 
pounds.  They  were  crisp  and  sweety  though  occasionally  a  very  large 
one  would  be  hoUow-heaited.  The  Russians  preserved  the  tops  also  in 
vinegar  for  winter  use. 

CatUe, — I  see  no  reason  why  cattle  with  proper  winter  protection  migi^t 
not  be  successfiilly  kept  in  most  parts  of  the  Youkon  Territory.  Fodder, 
as  previously  shown,  is  abundant.  The  wild  sheep,  moose,  and  reindeer 
abound,  and  find  no  want  of  food. 

A  bull  and  cow  were  once  sent  to  Fort  Youkon  by  the  Hudson  Bay 
Company.  They  did  well  for  some  time,  but  one  day,  while  the  cow  wa« 
grazing  on  the  river  bank,  the  soil  gave  way  and  she  was  thrown  down 
and  killed.  Due  notice  was  given  of  the  fact,  but  for  a  year  or  two  the 
small  annual  supply  of  butter  in  the  provisions  for  Fort  Youkon  was 
withheld  on  the  ground  of  there  being  "  cattle"  (to  wit,  the  bull)  at  that 
post.  Finally  the  commander  kUled  the  animal,  determined  that  if  he 
could  not  have  butter  he  would  at  least  have  beef.  It  will  be  remem- 
bered that  this  point  is  north  of  th^  Arctic  Oircle,  and  the  most  northern 
point  in  Alaska  inhabited  by  white  men. 

Fniits. — ^There  are,  as  might  be  supposed,  no  tree  fruits  in  the  Youkon 
Territory  suitable  for  food.  Small  fruits  are  there  in  the  greatest  pro- 
fusion. Among  tiiem  may  be  noted  red  and  black  cunants,  gooseberries, 
cranberries,  raspberries,  thimble-berries,  salmon-berries,  blueberries, 
killikinik  berries,  bearberries,  dewberries,  twinberries,  service  or  heath- 
berries,  mossberries,  and  rosebepies;  the  latter,  the  fruit  of  the  Bosa 
cinnamomea^  when  touched  by  the  frost,  form  a  pleasant  addition  lo  the 
table,  not  being  dry  and  wooUy,  as  in  our  climate,  but  sweet  and  juicy. 

All  these  berries,  but  espeUally  the  salmon-berry  or  "  morosJcy^^  of  the 
Russians  (Rubus  chamaemorusy)  are  excellent  antiscorbutics.  They  are 
preserved  by  the  Esquimaux  in  large  wooden  dishes  or  vessels  holding 
five  gallons  or  more ;  covered  with  large  leaves,  they  undergo  a  slight 
fisrmentaiion,  and  fi^eeze  solid  when  cold  weather  comes.  In  this  state 
they  may  be  kept  indefinitely;  and  a  more  delicious  dish  than 4i plateful 
of  these  berries,  not  so  thoroughly  melted  as  to  lose  their  coohiess,  and 
sprinkled  with  a  little  white  sugar,  it  would  be  impossible  to  conceive. 

The  Russians  also  prepare  a  very  luscious  conserve  from  these  and 
other  berries,  relieving  the  sameness  of  a  diet  of  fish,  bread,  and  tea, 
with  the  native  productions  of  the  country. 

ALEUTIAN  DISTRICT. 

This  comprises  the  Aleutian  Islands  and  pait  of  the  peninsula  of 
Aliaska,  with  the  islands  about  it.  Kadiak  and  the  islands  immediately 
adjoining  it^  however,  belong  more  properly  to  the  Sitkan  district. 

These  islands  are  merely  the  prolongation  of  the  Alaskan  range  of 
mountains.    Many  of  them  contain  volcanic  peaks,  some  stiU  in  a  state 
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of  moderate  activity.  Slight  shocks  of  earthquake  are  common,  but 
many  years  have  elapsed  since  any  material  damage  was  done  to  life  or 
property  by  volcanic  action.  Most  of  the  islands  have  harbors,  many 
of  Uiem  safe  tod  commodious.  The  soil  is  much  of  it  rich,  consisting 
of  vegetable  mold  and  dark-colored  clays,  with  here  and  there  light 
calcareous  loam,  formed  by  the  decomposition  of  tertiary  strata  rich  in 
fossils.  In  many  places  the  growth  of  sphagnum^  indicating  want  oi 
dniinage,  prevails  over  the  perennial  grasses  natural  to  the  soil,  but  the 
remedy  is  self  evident.  ^     ^ 

On  some  places  the  soil  is  formed  of  decomposed  volcanic  products, 
such  as  ash  and  pumice.    Much  of  this  is  rich  and  productive. 

Climate. — The  climate  of  the  islands  is  moist  and  warm.  The  great- 
est cold  recorded  in  five  years  by  Father  Veniaminof  in  XJnalaska  was 
zero  of  Fahrenheit.  This  occurred  only  once.  The  greatest  height  of 
the  mercury  was  seventy-seven  degrees  of  Fahrenheit.  The  following 
table  will  show  the  range  of  the  thermometer  and  the  relative  frequency 
of  good  and  bad  weather: 

Thermometer, 


Year. 


1830 

1831 

1832 

1833 

AT«nc«  flv*  years 


7  a.  m. 


36 
39 
3d 


<J7 


Ip.  m. 


380 
40 
42 
41 


40.5 


9  p.  I 


34° 
34 
38 
36 


Extreme 
heat. 


770 
64 
77 
76 


Eztrome 
cpld. 


Sange. 


77 

57 
70 

71 


77 


Weather f  average  of  seven  years. 


Days  all  clear 

Days  half  elear,  half  cloudy 

Dayi  all  cloudy  or  foggy,  with  t 
or  without  mow,  rain,  or  hall.  > 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

Srnt. 

Oct. 

Nov. 

Dec. 

n 

111 

9 
86 

3 
112 

4 
104 

0 
106 

6 
95 

0 
118 

5 
106 

107 

115 

3 

88 

116 

95 

103 

103 

102 

104 

l(p 

99 

106 

101 

100 

119 

95 

I'otaL 


1835 


These  observations  were  taUen  inlliouluk  byEov.  Father  Lmoceutius 
Veniaminof,  now  or  lately  bishop  of  Kamchatka.  He  notices  that ,  from 
October  to  April,  the  prevalent  winds  are  north  and  west;  and  from 
April  to  October,  south  and  west.  The  thermometer  is  lowest  in  Jiuiu- 
arj^  and  March,  and  highest  in  July  and  August.  At  this  point  it  may 
not  be  superfluous  to  insert,  as  a  means  of  comparison,  a  few  statistics 
in  regard  to  a  very  similar  country,  which  has,  however,  been  under  cul- 
tivation for  centuries.  .  It  will  serve  to  show  what  human  industry  and 
careful  application  of  experience  may  do  with  a  coimtry  colder  and 
more  barren  and  nearly  as  rainy  as  the  Aleutian  and  northern  Sitkan 
districts  of  Alaska.  I  refer  to  the  highlands  of  Scotland,  and  the  Heb- 
rides, whose  "  Scotch  mists"  have  become  proverbial. 

Alton*  has  ascribed  the  more  rainy  and  cold  climate  of  Scotland  to 
the  accumulations  of  sphagnum :  <*  Thirty-two  and  a  half  ounces  of  dry 
moss  soil  will  iretain  without  fluidity  eighteen  ounces  of  water ;  while 
thirty -nine  ounces  of  the  richest  garden  mould  will  only  retain  eighteen 
and  a  half  ounces.    Moss  is  also  more  retentive  of  cold  than  any  other 

*  Treatise  on  Peat-moeSi  Slo,    See  Edinburgh  Encyclopedia,  p.  738,  vol.  zri. 
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BoU.  Frost  is  often  found  to  continnein  deep  mosses  (in  Scotland)  until 
after  the  middle  of  summer.  Hence  the  effect  of  mossy  accumulations 
in  rendering  the  climate  colder.'' 

Dr.  Graham,  of  Aberfoyle,  referring  to  the  western  district  of  Scot- 
land, says  that  Ayrshire  is  very  moist  and  damp,  with  a  mild  and  tem- 
l)erate  climate. 

Eenlrewshire  is  \isited  with  frequent  and  heavy  rains.  Dunbarton- 
shire has  the  same  character.  Argyleshire  is  considered  the  most  rainy 
county  of  Scotland. 

"  The  vai)ors  of  the  ocean  are  attracted  by  its  lofty  mountains,  and 
the  clouds  discharge  themselves  in  torrents  on  the  valleys."*  "  The 
winters  are  for  the  most  part  mild  and  temperate,  but  the  summers  are 
frequently  rainy  and  cold.  The  climate  of  the  Zetland  Isles  resembles 
in  most  respects  that  of  the  Orkneys.  Though  the  sky  is  inclement  and 
the  air  moist,  it  is  far  from  unhealthy.  The  rain  continues  not  only  for 
hours  but  for  days ;  nay,  exen  forweelvs  ii  the  wind  blow  from  the  west," 
&c.  Substitute  Alaska  for  Scotland,  and  the  description  would  be 
equally  accurate. 

Mean  temperature  of  InverncssA 


• 

Year. 

Winter. 

Spring. 

Summer. 

FalL 

1821 

47.83 

48.02 

39.59 
39.44 

44.93 
47.23 

55u34 
67.79 

49.90 

1822 

47.59 

At  Drymen,  in  Stirlingshire,  the  average  for  fourteen  years  was 
two  hundred  and  five  days,  more  or  less  rainy,  per  annum ;  the  average 
on  the  island  of  Unalaska  was  one  hundred  and  fifty  for  seven  years, 
according  to  Veniaminof.  The  average  rain-fall  in  Stulingshire  was 
about  forty-three  inches ;  in  Unalaska,  was  forty-four  inches,  (approxi- 
mate.) 

Let  us  now  examine  the  productions  of  this  country,  so  nearly  agree- 
ing in  temperature  and  rain-fall  with  what  we  know  of  the  Aleutian  dis- 
trict. It  may  reasonably  prove  an  approximate  index  to  what  time  may 
bring  to  pass  in  our  new  Territory.  J 

Agricultural  statistics  of  the  Highlands  of  Scotland y  and  islands,  in  18.54  and  1866. 


Argyto 

Arran 

GaithneM 

InvehieM. 

Orkney 

Zetland 

Rots  and  Cromarty 
Sutherland 

TotaL 


Ocnpanti. 


1855. 


152 
.•KM 
740 
262; 
39: 
873 
141 


4,340 


BoshcliB  of  wheat. 


1851 


,315 
,373 
,644 
,573 

180 

,179 
,183 


204,447 


1855. 


13,394 

4,683 

.  5, 607 

37,  814 

393 

333,018 
8,88') 


303,799 


Bushelii  of  barloy.  |       Bushels  of  oats. 
1854. 


66,795 
1,974 
9.549 

93,100 

5,727 

264,112 
51,936 


483, 193 


1855. 


46, 819 

619 

7,609 

64, 957 

2,746 

204. 417 
35,759 


1854. 


806,395 

49, 139 

748. 215 

437,564 

238,728 

620,035 
93,637 


1855. 


705,375 
42. 151 
613,799 
363,176 

258,789 

493.042 
80,136 


362,726  I  2,993,733 


2.557.b7I 


*  Edinbnrgli  Encyclopedia,  vol.  xvi,  p.  739. 
t  Lat.  57°  30' — Kudiok  is  precisely  the  Biime.  « 

t  These  statistics  are  ofiicial,  from  the  Transactions  of  the  Highland  and  Agricultural 
Society  of  Scotland,  vol.  xvj  1856, 


Digitized  by 


Google 


REPORT   UPON   AGRICULTURAL   RESOURCES   OF   ALASKA.      181 
AgricuUural  statistics  of  the  Highlands  of  ScolUnd,  5r<^.— Continued. 


Argyle 

Amn 

CaithneM. 

Inveraets 

Orkney. \ 

Zetland i 

Rom  and  Cromarty 

SatbttrUnd 

To«nI 


Bushels  of  rye. 


1854. 


65,144 

7,086 

98,924 

23,068 

106,168 

4,604 
1.0G5 


Bush,  of  beans 
and  p«as. 


Cwt  of  tomips. 


Cwtofpotatoaa. 


1855.     !    1854.    '    1855. 


1854. 


1855. 


1854. 


50,093     15,147     21,641  1  84,907 

4. 655"  I    4.403  ■    3,523  ■  6.497  I 

56,'2i*2  ' I  143,416  . 

""  ~^'       2,572  ,    5,227  \  84,984  ' 


22,206 

105,525 

6,167 
2,693 


306,059  I    956,631 


342  ; !      39.230  | 

8.273  !  21,834  I    160,145  ' 
A 114       :te.053 ; 


103,444  ! 

4.344  ■ 

120.787  i 

73,948  j 


1855. 


10.504  . 

671  1 

8.310  i 

6,519  ! 


42,536  :    6,532 

163,834  '  17,281  ' 
29.707  ;    1,540 


26,412 
1,498 
5.931 

12, 176 

6.261 

20,87« 
1,633 


30.737  152,339  1    551,231       528,000  '  51,357  I    74,783 


Acres  of  Swedish 
turnips. 

Acres  of  cabba^. 

Acres  of  flax. 

1854.     1      1855. 

1854. 

1855. 

1854.     1      1855. 

1 

1854. 

1855. 

Annrle 

28  !             33 
22  ;             10 
28    

24 
4^ 

i 
4 
4 
1 
4 
2 

7                 5 
10                  9 
35  1             26 
30  I             35 
6  '               7 
9                  5 
3                  2 

■f 

3 

1 

15 

Arran  ....■.^.■....■. >..... 

CahhnMS 

15 

furwjlJIJM- 

10               17 
:             2 

3 

Orkney 

1 

Zetland, 

Sofli  and  Cromarty 

Satbniand 

23  i             15 

3 

1 
1 

1 

Total 

111  1             77 

431 

33 

123  1            117 

1 

49* 

36 

Acres  of  grass  and  hay. 


'1854. 


ATfylo 
Arran.. 
Ca 
In 

Orkney , 

Zetland 

Ross  and  Cromarty 
Sutherland 

Total , 


36,151 
3,002  I 

19,043  j 

15,313 
4,954  I 
232 

19,641 
3,936 


1855. 


40,303 
2.588 

18  076 

14  226 

8,297 

535 

20.491 
4,446 


102,272  108,963 


Horsei. 


Cows  and  j 
oxnn.      i 


1855. 


8,512    ' 
2,367    I 

801 
3,485 

2. 437  J 

4,414 
914 


1855. 


60,378 
3, 010 

14.659 

24.061 
8.128 
1.250 

16,190 
3,642 


Sheep. 


1855. 


814,029 
25.630 
60,447 

567,694 
10, 815 
5.845 

288,015 

200,553 


22,930 


131, 318 


1,973,028 


Swine. 


1855. 


3,456 

360 

1.149 

1,667 

1,337 

50 

4,557 

550 


13,138 


It  will  be  noted  from  these  statistics  that  the  quantity  of  potatoes  and 
also  the  quantity  of  wheat  is  small,  when  compared  with  the  other  root 
crops  or  cereals. 

The  small  Highland  cattle  are  well  known,  and,  like  the  small  Siberian 
stock,  admirably  suited  to  such  a  climate  and  country.  They  produce 
tender,  well-flavored  beef,  and  extremely  rich  cream  and  butter. 

The  climate  of  Scotland  furnishes  a  very  complete  parallel  with  that 
of  the  Aleutian  district  of  Alaska.  The  eastern  coast,  defended  firom 
the  vapors  of  the  Atlantic  currents  by  its  sheltering  mountains,  is  much 
drier,  and  the  extremes  of  temperature  are  greater  than  on  the  western 
coast  and  the  islands,  resembling  the  eastern  part  of  Cook's  Inlet  in 
this  respect,  and  the  interior  of  Alaska  generally. 

Veniaminof  states  that  in  Unalaska  the  greatest  number  of  perfectly 
clear  days  are  in  January,  February,  and  June,  and  usually  follow  a 
northerly  wind.    The  barometer  ranges  from  27.415  inches  to  29.437 
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iuclies,  and,  ou  tlie  average,  is  liigliest  in  December  and  lowest  in  July ; 
rising  with  a  north  and  falling  with  a  south  wind. 

Inliahltantfi.-^he  inhabitants  of  these  islands  are  the  Aleuts ;  true 
Esquimaux  by  deseont,  but  altered  by  an  insular  life,  isolated  from  other 
tribes,  and  clianged  by  long  contact  with  the  Eussians.  They  all  nom- 
inally belong  to  the  Greek  Catholic  faith,  and  practice  the  rites  of  that 
religion.  ISlnuy  can  read  and  write  the  ecclesiastical  or  old  Slavonic 
characters,  wliich  they  have  been  taught  by  the  priests. 

They  ai(^  faithful,  docile,  enduring,  hardy,  but  lazy,  phlegmatic,  and 
great  drunkards.  They  make  good  sailors  but  poor  farmers,  and  chietiy 
occui)y  themselves  iu  hunting  and  fishing.  There  are,  perhaps,  in  all, 
tiftccii  hundred  of  theih,male  and  female^  and  it  can  be  said,  to  their 
credit,  that  for  honesty  they  far  surpass  the  majority  of  civilized  com- 
numities. 

Vegetation, — There  is  no  timber  of  any  kind  larger  than  a  shrub  on 
these  islands,  but  there  does  not  appear  to  be  any  good  reason  why  trees, 
if  properly  planted  and  drained,  should  not  flourish.  A  few  spruces 
were,  in  1805,  transplanted  from  Sitka,  or  Kadiak,  to  Unalaska.  Tliey 
lived,  but  were  not  cared  for,  or  the  situation  was  unfavorable,  as  they 
have  increased  very  little  in  size  since  that  time,  according  to  Chamisso. 
The  grasses  in  this  climate,  warmer  than  that  of  the  YoSton  territory 
and  drier  than  the  Sitkan  district,  attain  an  unwonted  luxuriance.  For 
example,  Unalaska,*  in  the  vicinity  of  Captains'  Harbor,  abounds  in 
grasses,  with  a  climate  better  adapted  for  haying  than  that  of  the  coast 
of  Oregon.  The  cattle  were  remarkably  fat,  and  the  beef  very  tender 
and  delicate ;  rarely  surpassed  by  any  well-fed  stock.  Milk  was  abund- 
ant. The  good  and  available  arable  land  lies  chiefly  near  the  coasK 
lbrme<l  by  the  meeting  and  mingling  of  the  detritus  from  monnt^dn  and 
valley  with  the  sea-sand,  which  formed  a  remarkably  rich  and  genial 
soil,  well  suited  for  garden  and  root  crop  culture.  It  occurs  to  us  that 
many  choice  sunny  hillsides  here  would  produce  good  crops  under  the 
thrifty  hand  of  enterprise.  They  are  already  cleared  for  the  plow. 
Where  grain-like  grasses  grow  and  mature  well,  it  seems  fair  to  infer 
that  oats  and  barley  would  thrive,  provided  they  were  fall-sown,  like  the 
native  grasses.  Tliis  is  abundantly  verified  by  Veference  to  the  collec- 
ticms.  Several  of  these  grasses  had  already  (September)  matured  and 
cast  th(*ir  seed  before  we  arrived,  showing  sufiicient  length  of  seaiwn. 
Indeed  no  giaiu  will  yield  more  than  half  a  crop  of  poor  quality,  (on  the 
Pacific  sloi)e,)  when  spring-sown,  whether  north  or  south. 

The  Russians  ailirm,  with  confirmation  by  later  visitors,  that  potatxies 
arc  cultivated  in  almost  every  Aleutian  village;  and  Yeniaminof  states 
that  jit  the  village  in  Isanotsky  Strait,  they  have  raised  them  and 
])resen  ed  tlie  seed  for  planting,  since  the  beginning  of  this  century ; 
the  inhabitants  of  this  AiUage  by  so  doing  having  escaped  the  efiects  of 
several  severe  famines,  which  visited  their  less  provident  and  industri-  ■ 
ons  neighlMU's. 

Wild  peas  grow  in  great  luxuriance  near  Unalaska  Bay,  and,  ac(»ord- 
ing  to  Mr.  Davidson,  might  l)e  advantageously  cultivated.  This  species, 
tin*  Jjathyrmmarltimus  of  botanists,  grows  and  flouiishes  as  far  north  as 
latitude  IJP.  The  i)roductions  of  all  the  islands  to  the  westward  restMuhle 
those  of  Unalaska. 

in  Sei)tember,  says  Dr.  Kellogg,  the  turnips  here  were  large  aud  of 
excellent  quality ;  carrots,  parsnips,  and  cabbages  lacke<l  careful  attcn- 

*Seo  ri>port  of  Dr.  A.  KeUoffg  ou  tbe  Botany  of  Alawka,  H.  Ex:.  Doc.  177,  40tb 
Cori^reHi,  second  seHsiou,  page  218. 
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tioii,  but  were  good.  Wild  parsnips  are  abundant  and  edible  through 
aU  these  islands.  At  the  height  of  two  thousand  four  hundred  and  lit'ty 
feet  above  the  sea  most  vegetation  ceases. 

From  the  reports  of  Dr.  Kellogg  and  others,  there  ai)pears  to  be  uo 
doubt  that  cattle  can  be  advantageously  kept  in  the  Aleutian  district^ 
provided  competent  farmers  will  take  the  matter  in  hand. 

The  winter  climate  is  as  mild  as  that  of  the  highlands  of  Scotlaiul  or 
the  Orkneys,  where  stock  has  been  successfully  kept  from  time  imme- 
morial. Golovin  states  that,  at  one  time,  the  company  proposed  to  furuisli 
the  Aleuts  with  stock,  gratis,  in  order  to  promote  agricultuie,  and  pre- 
vent the  famines  caused  by  taking  them  off  to  hunt  sea  otter  duiiiig  the 
fishing  season.  The  Aleuts,  totally  ignorant  of  the  management,  of 
cattle,  did  not  succee<l  very  well.  The  cows,  which  they  coniined  at 
night  in  the  low  buildings  where  their  dry  fish  is  hung  up,  knocked  it 
down  and  trampled  on  it;  they  did  not  know  how  to  milk  them ;  the 
hogs  rooted  up  their  garden  patches;  and  the  goats  had  a  fancy  for 
jumping  over  the  tents  in  which  they  slept  in  summer,  and  knocking 
them  down,  to  the  great  discomfort  of  the  family,  so  they  were  very  glad 
to  get  rid  of  them.  In  Cook's  Inlet  the  natives  were  more  intelligent, 
or  had  more  experience,  and  their  catttle  did  much  better. 

Hogs  were  placed  on  the  island  near  the  Chumobourreef  in  1823,  and 
multiplied  exceedingly,  living  on  the  wild  parsnips  and  other  native 
plants,  but  were  destroyed  during  the  eruption  of  the  volcano  on  the 
neighboring  island  of  Ounimak  in  1827,  by  the  tidal  waves  accompany- 
ing that  phenomenon. 

THE  SITKAN  DISTRICT. 

This  district  extends  from  the  southern  boundary  to  the  peninsula  of 
Aliaska,  including  the  island  of  Kadiak. 

The  surfifcce  of  iMs  portion  of  the  Territory  is  rugged  and  mountain- 
OUB  in  the  extreme,  the  northern  part  only  affording  any  appreciable 
amount  of  level  and  arable  lands  suitable  for  cultivation.  Small  patches 
occur  here  and  there  where  small  farms  might  be  located,  but,  as  a  rule, 
tbc  mountains  descend  precipitously  into  the  sea,  with  their  flanks 
covered  with  dense  and  almost  impenetrable  forests.  These  rise  to  the 
level  of  about  fifteen  hundred  feet  above  the  sea.  Here  and  there  a 
bare  streak  shows  where  an  avalanche  has  cut  its  way  from  the  mountain 
top  to  the  waterside;  and  occasionally  the  shining  front  of  a  fflacier 
occupies  some  deep  ravine,  contrasting  curiously  with  the  dense  roliage 
OB  either  side. 

I3ie  canals  and  channels  of  the  Alexander  Archipelago  form  the  high- 
ways of  the  country,  and  so  intricate  and  tortuous  are  they,  that  they 
aifoird  access  to  almost  every  part  of  ^it,  without  setting  foot  on  shore.  ' 

SoU. — ^The  soil  is  principally  decayed  vegetable  mold,  with  substrata 
of  gravel  or  dark-colored  clay. 

The  soil  of  Kadiak  and  Cook's  Inlet  is  of  a  similar  character,  but  from 
an  admixture  of  volcanic  sand  thrown  up  by  the  waves,  and  abundant 
sandstone  strata,  it  is  lighter,  drier,  and  better  adiQ)ted  for  cultivation. 

Climate. — ^The  climate  of  the  southern  portion  of  this  district  is  intol- 
erably rainy.  The  annual  rain-fall  at  Sitka  varies  from  sixty  to  ninety- 
five  inches,  and  the  annual  number  of  more  or  less  rainy  days  varies 
from  one  hundred  and  ninety  to  two  hundred  and  eighty-five.  In  Una- 
laska  the  annual  number  of  rainy  days  is  about  one  hundred  and  fifty, 
and  the  annual  fall  of  rain  (and  melted  snow)  is  about  forty-four  inches. 
TUnB  kuit  estimate  is  probably  not  too  low  for  the  island  of  Kadiak  and 
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the  eastern  part  of  Cook's  Inlet.  The  annual  means  of  the  temperature 
about  §itka  are  by  no  means  low,  in  spite  of  the  rainy  summers.  The 
following  table  will  indicate  the  means  for  the  several  seasons  during 
the  year  ending  October  31, 1868,  from  the  United  States  Coast  Survey 
observations : 


Sitka  meleorological  ahsiraci 


Season. 

Moan 
Temp. 

Rain. 

fall. 

Fair 
days. 

Cloudy 
dayB. 

Rainy 
days. 

Snowy 
dayK. 

SDrinff - 

Fahr. 
42.6 
55.7 
45.9 
31.9 

Inchis, 
14.64 
10.14 
5».70 
14.50 

22 
21 
19 
44 

70 
71 
72 
47 

33 
36 
44 

21 

15 

Summer 

0 

Autnmxi 

5 

Winter 

6 

Year 

44.07 

08.07 

106 

260 

134 

26 

Minimum  temperature  ll^',  maximum  temperature  71°,  for  the  year. 

It  will  be  noted  that  the  average  temperature  of  the  winter  is  hardly 
below  the  freezing  point,  the  greatest  degree  of  cold  being  eleven  above 
zero.  The  average  of  many  years'  observation  places  the  mean  winter 
temperature  about  +33<^  Fahr.,  which  is  about  that  of  Manheim,  on  the 
Ehine,  and  warmer  than  Munich,  Vienna,  or  Berlin;  and  about  the  same 
as  that  of  Washington  (one  thousand  and  ninety-five  mUes  further 
south,)  and  warmer  than  New  York,  Philadelphia,  or  Baltimore.*  The 
cloudiness  and  rain  of  the  summer  season,  however,  prevents  it  firom 
being  nearly  as  warm  as  at  any  of  the  places  above  mentioned.  Very 
little  ice  is  made  at  Sitka ;  the  harbor  is  always  open,  and  the  island 
is  noted  for  the  abundance  of  a  small  species  of  humming  bird. 

Inhabitants. — ^These  are  principally  Indians  in  the  Alexander  Archi- 
pelago. Treated  with  firmness  and  decision,  they  are  harmless ;  but  if 
vacifiation  or  weakness  mark  the  dealings  of  Americans,  as  they  did  the 
policy  of  the  Russian  American  Company,  massacres  and  other  exhibi- 
tions of  Indian  virtue  and  courage  will  be  the  Inevitable  result.  North 
of  the  archipelago,  on  the  shores  of  Prince  William  Sound,  and  the  north 
shore  of  Cook's  Inlet,  and  on  the  whole  of  Aliaska  Peninsula  and  the 
islands  south  of  it,  the  inhabitants  are  of  the  Esquimaux  stock,  intel- 
ligent, ingenious  and  docile. 

N'atural  productions, — In  the  southern  part  of  this  district,  from  an 
agricultural  point  of  view,  there  is  little  beside  the  timber.  Near  Fort 
Simpson,  Dr.  Kellogg  describes  timothy,  white  clover,  and  medick,  or 
bun-  clover,  as  flourishing  with  great  luxuriance.  Dr.  Rothrock  says 
the  same  of  the  native  grasses  in  the  interior.  But  south  of  Prince  Wil- 
liam Sound  there  is  so  litle  Tow  lund,  or  prairie,  that  there  is  no  good 
opportunity  for  raising  fodder,  and  the  climate  would  render  its  pre- 
servation extremely  precarious.  The  charaeter  of  the  country  is  so 
rugged  that  it  would  hardly  be  advisable  to  keep  many  cattle ;  and 
grain-raising,  on  account  of  the  moisture,  is  not  to  be  thought  of.  At 
Sitka  some  vegetables  do  very  well.  Turnips,  beans,  pea«,  carrots, 
beets,  lettuce,  and  radishes  succeed  well.  Potatoes  are  small  and  watery 
from  want  of  sun  and  excess  of  moisture.  Cabbages  are  luxuriant,  but 
will  not  head.  Cereals  fail.  The  milk  and  cream  from  a  few  cows  are  very 
good.    Pork  has  a  disagreeable  flavor  from  being  fed  on  fish  entrails,  &c. 

•See  report  of  Lorin  Blodgett,  in  Rep.  No,  :I7,  Com.  on  Foreign  Afi&urs,  fortieth  Con- 
gress, 2d  sessioDy  page  36. 
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There  was  in  1805  one  old  horse,  which  had  evidently  seen  better  days. 
Poultry  does  not  succeed  well.  Lutk6  says  that  the  crows  eat  up  all 
the  young  chickens,  and  also  deprive  the  sucking  pigs  of  their  tails  I 

To  the  northern  portion  of  this  district  the  above  remarks  do  not 
apply.  Kadiak  and  Cook's  Inlet,  northeast  of  Fort  Alexander,  have 
comparatively  colder  winters  and  drier  and  wanner  summers  than  the 
islands  and  coast  to  the  west  or  south  of  them.  Haying  can  be  successfally 
carried  on,  the  native  grasses  being  valuable  for  fodder,  green  or  dry, 
while  the  cultivated  grasses  succeed  very  well.  Barley  and  oats  have 
been  successfully  raised  near  the  settlement  of  St.  Nicholas,  on  Cook's 
Inlet.  There  is  no  want  of  wood ;  while  it  does  not  encroach  on  the 
lowland,  which  is  clear  of  trees  and  underbrush.  Dr.  Kellogg  says  of 
Kadiak,  "  various  herbs  and  grasses  clothe  the  mountains  to  their  sum- 
mits. The  summer  climate  here,  unlike  9ftka,  is  sufficiently  fair  for 
haying.  We  saw  many  mown  valleys  from  which  a  good  supply  of  hay 
from  the  native  grasses  had  been  secured.  The  cattle  were  fat,  and  milk 
abundant.  The  butter  was  yellow  and  appeared  remarkably  rich,  though 
of  a  disagreeable  flavor,  which  might  be  owing  to  the  manner  of  making." 
The  potatoes  are  better  than  at  Bitka,  but  do  not  attain  a  very  large 
size.  It  has  been  mentioned  that  the  cattle  distributed  to  the  natives 
by  the  Kussian  American  Company  did  very  well  in  Cook's  Inlet. 

Timber. — ^The  agricultural  staple  of  the  southern  Sitkan  district  is 
timber.  I  name  the  forest  trees  in  the  older  of  their  value.  The  yellow 
cedar  (C  NutkcensiSj  Spach.)  is  the  mosf  valuable  wood  on  the  Pacific 
coast.  It  combines  a  fine,  close  texture  with  considerable  hardness, 
extreme  durability,  and  pleasant  fragrance.  For  boat-building  it  is 
unsurpassed,  in  addition  to  its  lightness,  toughness,  ease  of  workman- 
ship and  great  durability.*  / 

After  ascending  some  distance  the  mountain  sides  of  the  island  of  Sitka, 
the  wood,  which  appears  in  increased  denseness  before  us,  consists 
particularly  of  a  noble  Thuja  (T.  exceUa^  C.  Nutkcenm.)  This  is  the 
timber  most  valued  here.  It  occurs  frequently  further  down,  but  the 
more  predominant  spruce  trees  conceal  it  from  view ;  but  here  it  con- 
stitutes almost  the  entire  timber.t  From  its  agreeable  perfiime,  it  is 
known  to  the  Bussians  as  dmhnik^  or  scented  wood.  This  is  the  wood 
formerly  exported  to  China,  and  returned  to  us  as  "  camphor  wood,"  &c., 
famous  for  excluding  moths.  In  repairing  old  Fort  Simpson,  a  stick  of 
this  wood,  among  the  pine  timbers  used  for  underpinning,  was  found  to 
be  the  only  sound  log  after  twenty-one  years'  trial.  A  wreck  on  the 
beach  at  Sitka,  originally  constructed  of  this  timber,  was  found  thirty- 
two  years  after  as  sound  as  the  day  it  was  built ;  even  the  iron  bolts 
were  not  corroded. 

Sitka  spruce,  or  white  pine  (Ahiea  Sitkenais.)  This  tree,  well  known 
in  the  lumber  trade  of  the  coast,  attains  a  large  size,  and  is  noteworthy 
from  its  invariably  straight  and  slowly  tapering  trunk.  The  wood  is 
not  so  durable  as  the  last  species,  but  is  available  for  many  purposes. 
Hemlock  (Ahiea  Mertensianay  Bong.)  This  species  is  often  confounded 
with  the  white  pine  by  lumber  dealers,  who  style  them  both  "  Sitka 
pine."  It  is  much  larger  in  its  growth  than  the  next  species,  but  some 
botanists  consider  it  a  variety  of  the  balsam.  Balsam  fir  {Abies  Ccma- 
deneie,  Mich.)  The  wood  of  this  species  is  allhost  valueless,  but  the 
bark,  as  well  as  the  bark  of  the  last  named,  is  used  in  tanning.  Scrub 
pine  {Finns  cantartOj  Dougl.)    This  species  seldom  grows  more  than 

*  See  KeUogg,  Rep.  Bot.  Alaska. 

t  Mertensy  letter  from,  in  Hooker's  Bot  Miso.,  vol.  ill. 
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forty  feet  clear  tronk  and  eighteen  inches  in  diameter.  It  passes  as  far 
north  as  the  juncture  of  the  Lewis  and  the  Pelly  rivers  in  the  interior, 
but  no  further. 

Other  trees,  such  as  the  little  juniper,  wild  pear,  and  the  like,  may 
be  of  some  use,  but  from  their  small  size  or  scarcity  are  of  little 
economical  value. 

In  Kadiak  Dr.  Kellogg  found  the  growth  of  timber  {Abies  SiHce^isu) 
confined  to  the  eastern  valleys  and  slopes  of  the  island.  The  largest 
seen  were  three  feet  in  diameter,  and  ninety  to  one  hundred  feet  high. 
In  the  governor's  yard  were  masts  and  spars  over  one  hundred  feet  in 
length,  scarcely  tapering  two  inches  in  thirty  or  forty  feet.  These  were 
fh)m  Kadiak ;  but  many  are  brought  in  rafts  from  Spruce  Island,  ten  or 
fifteen  miles  off. 

The  wooded  district  oomlf^rises  the  whole  Alexander  Archipelago,  and 
the  mainland  north  to  Lituya  Bay;  from  this  point  to  Prince  AVilliam 
Sound  little  is  known  of  the  character  of  the  timber;  but  in  the  latter 
locality  fine  timber  abounds,  and  also  in  the  interior. 

GEISERAL    SUHMART. 

While  in  the  Youkon  territory  we  cannot  look  for  self-supporting  ag- 
ricultural districts,  nor  reasonably  expect  any  one  to  obtain  a  sustenance 
by  farming  alone,  still  the  settler  called  there  to  develop  the  resources 
of  the  country,  be  they  lumber,  fish,  or  furs,  may  have  milk  in  his  tea, 
and  many  vegetables  on  his  table,  if  he  possess  the  energy  and  knowl- 
edge to  make  the  most  of  his  opportunities.  It  will  not  be  necessary 
for  him  to  rely  on  the  products  of  the  chase  alone,  if  he  will  but  take 
the  necessary  care  to  provide  shelter  for  his  cattle,  and  to  cut  the  peren- 
nial grasses  which  cover  the  prairies  and  lowlands  for  their  fodder  during 
the  winter. 

In  the  Aleutian  district  is  situated  the  larger  proportion  of  arable  lands, 
and  in  this  and  the  northern  part  of  the  Sitkaai  district  the  climatic  con- 
ditions are  the  most  favorable  in  the  territory.  Their  resemblance  to 
the  conditions  which  prevail  in  Northwestern  Scotland  and  its  islands 
has  been  already  demonstrated  at  length;  and  the  capability  of  this 
district  for  agricultui^e  may  therefore  be  reasonably  inferred.-  Oats  and 
barley,  possibly  wheat  and  rye,  may  succeed  on  these  islands.  Their 
abundant  capacity  for  psoducing  root  crops  of  good  quality,  except  pos- 
sibly potatoes,  may  be  considered  as  settled.  That  cattle  will  do  weU 
there  is  no  doubt ;  and  the  Pacific  coast  may  yet  derive  its  best  butter 
and  cheese  from  the  Aleutian  and  Norttiem  Sitkan  district.  Sheep, 
goats  and  swine  have  not  been  thoroughly  tried  as  yet,  but  the  inference 
is  that  they  also  would  succeed. 

Most  of  the  berries  found  in  the  Youkon  territory  are  common  to  the 
Aleutian  district,  and  the  climate,  except  from  its  moisture,  presents  no 
obstacles  to  the  success  of  some  kinds  of  fruit  trees.  It  is  to  be  hoped 
that  some  one  will  tiy  the  experiment.  These  islands,  with  the  country 
around  Cook's  Inlet,  4ire  unquestionably  the  best  agricultural  region  in 
our  new  possessions. 

The  resources  of  the  southern  Sitkan  district  lie  apparently  entirely 
in  its  timber.  This  is  nnquestionably  needed  on  the  Pacific  slope,  and 
is  a  most  valuable  acquisition.  No  better  lumbering  district  could  be  im- 
agined with  water  transportation  everywhere,  and  mountain  sides  so 
steep  that  a  slide,  easily  made  of  compa«itively  worthless  timber,  will 
conduct  the  more  valuable  logs  directly  to  the  water  side. 

Some  vegetables  will  be  raised  in  the  future  as  in  the  past ;  and  some 
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stock  will  be  kept  in  this  part  of  Alaska,  but  expectations  ahonld  be 
moderate.  To  the  northern  part  of  this  district  the  remarks  on  the 
Aleutian  district  will  apply. 

!Many  reportvS  may  be  found  in  circulation,  even  in  official  documents, 
in  re^rd  to  Alaska,  which  have  very  little  foundation.  It  is  believed 
that  in  this  report  nothing  is  asserted  which  is  not  susceptible  of  easy 
proof.  It  may  be  said  that  Ma-ssachusetts  has  never  exported  any  native 
X^rodnctions  except  gmnite  and  ice.  Alaska,  on  the  contrary,  if  we  (lis 
miss  the  fabulous  stories  of  fossil  ivory,  and  gold  and  silver,  may  be 
able  in  course  of  time  to  give  not  only  ice,  marble,  coal,  and  ship  tim- 
ber, but  butter  and  cheese,  mutton  and  beef.  Perhaps  more  palatable 
fniit  may  take  the  place  of  the  cranberries,  which  have  alreatly  found 
tlieir  way  to  San  Francisco  markets. 

The  illustrations  accompanying  the  report  &re  reduced  from  the  botan- 
ical illustrations  of  Baron  Kittlitz,  by  the  well-knowTi  artist  Miss  B.  B. 
Greene,  and  represent  a  characteristic  scene,  illustrating  the  vegetation 
of  each  of  the  three  districts  mentioned  in  this  report 

In  the  compilation  of  the  following  list  of  useful  plants  indigenous  to 
Alaska  I  am  indebted  for  assistance  to  Mr.  Wright,  of  the  botanical 
garden  at  Cambridge,  Dr.  Eothrock,  and  Dr.  0.  C.  Parry.  It  is  short, 
containing  only  one  hi^dred  and  eighteen  species,  including  grasses. 

USEFUL  INDIOENOUS  ALASKAN  PLANTS. 

Hepatica  tiiloba,  Ohaix. — Sitka. 
'  Coptis  trifolia,  Sal. — Sitka. 

Coptis  aspleniiolia,  Sal. — Sitka. 

Aconitum,  var.  delphinifolium. — Sitka  to  Point  Barrow. 

Nasturtium  palustre,  D.  0. — Youkon. 

C'ochlearia  fenestrata,*  E.  Br. — Norton  Sound. 

Linum  perenne,  L. — Youkon. 

Trifolium  rei)ens,  L. — Sitka. 

Lathyrus  maritimus,  Big. — Sitka. 

Hedysarum  Mackenzii,  Rich. — ^Youkon. 

Rubiis  speotabilis,  Pursh. — Sitka.    Kadiak. 

R.  arcticus,  L. — ^Kotzebue  Sound. 

R.  ])edatus,  Sm. — Sitka. 

R.  chamoemonis,  L. — Sitka. 

R.  Nutkanus,  Mog. — Sitka. 

Rosa  chmamomea,  L. — Youkon. 

Pynis  riv^ilaris,  Dougl. — Sitka. 

P.  sambucifT>lia,  Cham. — Sitka. 

Ribes  rubrum,  L.  Youkon. 

R.  Hudsonianum,  Rich. — Youkon. 

R.  prostratmu,  L.  Uerb.— rSitka. 

R.  bracteosnra,  Dougl. — Sitka. . 

R.  lacustre,  Pui^h. — ^Pt.  Barrow ;  fruit  poor. 
•Aix!hangelica  officinalis,  Holf. — Sitka,  &c. 

A.  Gmelini,  D.  C. — Sitka,  islands,  &e. 

Panax  honidum,  Smith. — Sitka. 

Sambucus  pubens,  Michx. — Sitka. 

Valeriana  dioica,  L. — Korton  Sound. 

Vaccinium  vitis  idaea,  L.-.-Sitka,  Youkon. 

V.  myrtilloides,  llooker. — Sitka. 

V.  myrtillus,  L. — Sitka. 

V.  (Miamissonis,  Bong. — Sitka  and  ITnalaska. 
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V.  ovalifoliiim,  Smith. — Sitka. 

V.  parvifolium,  Smith. — Sitka. 

V.  salicinum,  Cham. — ^Unalaska. 

V.  caespitosum,  Michx. — Sitka. 

V.  uliginosum,  L. — Sitka  and  northwar(L 

Viburnum  vulgaris^  L. — Sitka  and  northward. 

Arctostaphylos  alpma,  Spr. — Sitka  and  northwardL 

A.  uva  ursi,  Spr. — Unalaska  and  northward. 

Gtentiana  amarella,  L. — Sitka. 

Oxyria  reniformis,  Hook. — Sitka  and  northward. 

fiumex  salicifolius,  Weinm. — Sitka. 

E.  acetosa,  L. — Kotzobue  Sound. 

E.  domesticus,  Ilartm. — Sitka,  northward. 

Polygonum  viviparum. — Sitka,  northward. 

Empetrum  nigrum,  L. — Sitka,  northward. 

Myrica  Gale,  L. — Sftka. 

Abies  Canaaensis,  Michx. — Sitka. 

4.  Mertensiana,  Bong. — Sitka. 

A.  Sitkensis,  Bong. — Sitka. 

A.  alba,  Michx. — Youkon. 
Pinus  contorta,  Dougl. — Sitka. 

Larix  Dahurica,  Mert. — Kadiak  ?  Youkon. 

Cupressus  Kutkaensis,  Spach. — Sitka. 

Juniperus  communis,  var.  alt)ina. — Sitka. 

Fritillaria  Kamtschatkensis,  Fisch. — Sitka,  northward* 

Allium  schcenoprasum,  L. — Youkon. 

Veratrum  Escholtzii,  Gray. — Sitka. 

Hordeum  pratense,  L. — Sitka. 

H.  jubatum,  L. — ^xoukon. 

Elymus  Sibiricus,  L. — Sitka. 

E.  arenarius,  L. — ^Norton  Sound. 

E.  mollis,  Trin. — Sitka,  northward. 
Triticum  repens,  L. — Kotzebue  Sound. 
Festuca  ovina,  L. — ^Kotzebue  Sound. 

F.  rubra,  L. — Sitka  and  northward. 

F.  subulata.  Bong. — Sitka. 
Bromus  ciliatus,  L. — Kotzebue. 

B.  subulatus.  Led. — ^Unalaska. 
B.  Aleutensis,  Trin. — Unalaska. 

B.  Sitkensis,  Bong. — Sitka. 
Poa  stenantha,  Trin. — Unalaska. 
P.  flavicans,  Sed. — Unalaska. 

P.  arctica,  R.  Br. — Sitka  to  Kotzebue. 

P.  cenisia.  All. — Sitka  to  Kotzebue. 

P.  rotundata,  Trin. — Unalaska. 

P.  nemoralis,  L. — Kotzebue. 

P.  annua,  L. — Sitka. 

P.  pratensisj  L. — Kotzebue. 

Colpodium  fulvum.  Led. — Kotzebue. 

Dupontia  psilosantha,  Rupr. — Kotzebue. 

Catabrosa  aquatica,  Beauv. — Sitka,  KotzebiL& 

C.  algida.  Fries. — Kotzebue. 
Atropis  maritima.  Led. — Sitka. 
A.  augustata.  Led. — Kotzebue. 
Glyceria  aquatica.  Smith. — Sitka. 

G.  glumaris.  Led. — Sitka,  Kotzebue. 
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Hierochloa  borealis,  R.  &  S. — Kotzebue. 

H-  alpina,  R.  &  S. — Kotzebue. 

Trisetum  subspicatum,  Trin. — Kotzebue 

T.  sesquiflorum,  Trm. — Unalaska. 

T.  cemuuin,  Trin. — Sitka. 

Aira  caespitosa,  Trm. — Unalaska. 

Aira,  var  Bottnica,  Triii. — Sitka. 

A.  arctica,  Trin. — Sitka,  Unalaska. 

A.  atropurpurea,  Scbeele.-^Sitka,  Unalaska. 

Calamagrostis  Aleutica,  Trin. — Sitka,  Unahiska. 

O.  purpurescens,  R.  Br. — Toukon. 

C  strigosa,  Wabl. — Sitka. 

C.  Laponnica,  Trin. — ^Unalaska. 

C  neglecta,  Gaert;. — Kotzebue  Sound. 

C.  Canadensis,  Beauv.-^Kotzebue  Sound. 

C.  Langsdorfii,  Trin. — Kotzebue  Sound. 

Arctagrostis  latifolia,  Led. — Kotzebue  Soiuid. 

Cinna  latifolia.  Led. — Sitka. 

Agrostis  aequivalvis,  Trin. — Sitka. 

A.  exarata,  Trin. — Sitka. 

A  geminata,  Trin. — Unalaska. 

A  laxiflora,  R.  Br. — ^Unalaska.  • 

Phleum  pratense,  L. — Sitka,  Fort  Simpson. 

P.  alpinum,  L. — ^Kotzebue,  Sitka. 

Alopecurus  alpinus,  Trin. — ^Kotzebue. 

Other  species  will  no  doubt  be  added  to  this  list  upon  more  careful 
and  extensive  exploration. 

WILLLOI  H.  DALL. 

Hon.  Horace  Oapron,  Commissioner. 
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Siu ;  The  abaudoiiinent  of  the  long-continued  usage  of  admitting  volu- 
minous and  desultory  essays  into  the  annual  report  of  the  Department, 
wliieh  was  contemplated  and  in  part  accomplished  in  the  volume  for 
1807,  is  made  complete  in  the  present  issue,  it  was  difiicult  to  recognize 
the  propriety  of  competing  with  private  publishers  in  the  presentation  of 
cxlinustive  treatises  upon  speciid  topics,  written  by  private  indi\ndual^ 
and  in  no  sense  official,  however  valuable  or  complete  the  information 
presented. 

While  tlie  domain  of  book-maldng  and  newspaper  enterprise  was 
invaded,  the  matter  itself  was  not  always  of  the  kind  contemplated  by 
the  organic  act  requiring  reports  upon  agricultural  i)rogress  and  investi- 
gation. The  essay  was  the  work  of  a  single  mind,  covering  a  limited 
field  of  observation,  and  prepared  with  the  aid  of  private  resources  only. 
It  was  not  a  statement  of  results  of  Department  labor  and  investigation. 
It  was  not  legitimately  an  official  report. 

It  is  believed  that  the  present  system  will  command  the  approbation 
arfd  appreciation  of  intelligent  agriculturists.  The  annual  report  of  the 
Department  of  Agriculture  will  consist  of  the  reports  of  the  Commis- 
sioner and  of  division  officers  and  special  agents  of  the  Department,  in- 
cluding, under  the  report  of  the  editor  of  the  annual,  digests  of  the 
researches  of  the  office,  upon  special  and  timely  topics,  demanded  by 
the  exigencies  of  the  hour,  and  illustrative  of  the  direction  of  rural  eflfort 
and  of  the  progress  of  the  time.  Such  investigations  may  be  made  'v^th 
the  aid  of  a  large  corps  of  regular  and  special  correspondents,  of  the 
State  and  local  societies  representing  agriculture  and  horticulture, 
and  of  the  diplomatic  representatives  of  this  country  abroad,  (who  are 
extremely  coiui^ous  in  forwarding  voluntary  information  and  in  respond- 
ing to  special  inquiries,)  as  well  as  of  experts  in  any  line  of  research 
desired,  who  may  be  employed  to  compile  and  enlarge  the  matter  in  pos- 
session of  the  Department.  Thus  the  work  may  not  be  deprived  of  the 
skiU  of  individuals  learned  in  some  specialty,  while  its  unity  and  con- 
sistency are  not  marred  by  views  firom  many  standpoints  and  irreconcil- 
able differences  in  statements  of  fact  and  of  opinion. 

In  this  connection  it  is  proper  to  state  that  the  statistics  of  this  office 
upon  Koads  and  Road  Laws  were  digested  and  the  subject  reviewed,  as 
presented  in  these  pages,  by  John  Wilkinson,  of  Baltimore,  landscape 
gardener  and  civil  engineer.  To  Dr.  Lee,  of  Tennessee,  the  Department  is 
indebted  for  information  presented  in  Concentrated  Fertilizers  in  the 
southern  States  5  to  Thomas  8.  Pleasants,  of  Virginia,  for  matter  con- 
cerning the  Mineral  Resources  of  Virginia ;  to  W.  S.  Clark,  president 
of  the  Massachusetts  College,  for  the  history  of  that  institution;  to  G. 
S.  Wagner,  of  the  Bee  Journal,  for  analysis  of  Department  statistics 
upon  bee-keeping :  and  to  John  8.  Hittell,  of  California,  for  the  matter 
relating  to  silk  culture  in  that  State.  The  Department  is  also  indebted 
to  thousands  of  regular  and  volunteer  correspondents,  who  labor  without 
reward  for  the  advancement  of  their  favorite  calling,  and  whose  records 
of  experience  and  statements  of  fact  are  emhodied  in  the  matter  pre- 
sented in  the  following  pages,  as  compiled  by  the  editor  of  this  volume 
and  his  assistants. 

J.  R.  DODGE. 

Hon.  Horace  Capron,  Commissioner. 
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The  new  building  of  the  Department  of  Agriculture  is  one  himdred  and 
seventy  feet  long  by  sixty-one  feet  deep,  and  consists  of  a  finished  base- 
ment, three  fall  stories,  and  Mansard  roof.  Designed  in  the  reiiaissance 
style  of  architecture,  the  front  presents  a  center  building  with  main  en- 
trance, flanked  by  two  projecting  wings.  The  material  is  pressed  brick, 
with  brownstono  base,  belts,  trimmings,  and  cornices.  Walking  over  a 
flight  of  swelled  granit<5  steps,  the  visitor  passes  through  the  maiu  door, 
of  oak  and  ash  wood,  into  an  octagonal  vestibule  of  twenty  feet  square 
and  sixteen  feet  high,  the  floor  of  which  is  laid  with  rosettes  and  bor- 
ders of  encaustic  tiles,  and  the  sides  paneled  in  encaustic  paint.  The 
ceiling  is  decorated  with  fresco  work,  around  a  center,  representing  an 
arbor  of  vine  foliage,  and  held  by  American  eagles  with  spread  wings; 
arabesque  ornaments  are  sprung  with  four  medallions  illustrating  in 
turn,  by  landscape,  light  effect,  and  human  figures,  spring,  morning, 
and  chfldhood ;  summer,  noon,  and  youth;  autumn,  evening,  and  mature 
age;  winter,  night,  and  old  age.  ^ 

Around  a  wide  corridor,  similarly  finished,  but  in  plain  style,  are 
grouped  office  rooms  of  twenty  by  twenty  feet  in  size.  The  reception 
room  is  chastely  decorated,  while  the  chief  clerk's  room  is  finished  with 
an  apparently  solid  molded  and  paneled  wainscot  in  curly  walnut, 
mahogany,  and  maple,  covering  the  height  of  side  walls,  surmounted  by 
fresc<^  stucco  comiee  and  a  ceiling  in  complementaiy  colors.  This 
wainscot  is  a  specimen  of  the  "American  wood-hanging,"  which  is  an 
application  of  wood  to  the  plastered  walls.  The  wood  is  prepared  in 
strips  of  different  lengths,  of  about  the  thickness  of  paper,  and  is  placed 
upon  the  walls  by  paper-hangers.  The  adjoining  oflico  of  the  Com- 
missioner is  done  in  the  same  material,  but  in  a  higher  style  of  the  art, 
the  panels  of  rich  bird's-eye  maple  being  bordered  by  friezes  of  mahog- 
any and  blistered  walnut,  alternating  with  fancy  paneled  pilasters  in 
m^ogany  and  satin  wood,  all  parted  by  curly  maple  and  set  off  by  gilt 
edges.  This  series  of  rooms  is  completed  by  the  private  office  of  the 
Commissioner,  finished  in  plain  library  style,  \vith  fiiezes  of  birch,  bor- 
ders of  black  walnut^  and  panels  of  mountain  ash.  The  rooms  for  cler- 
ical purposes  are  finished  in  plain  encaustic  oil  paint,  with  frescoed 
ceiliugs — all  in  difl'erent  colors.  The  western  end  of  this  story  is  occu- 
pied by  the  library,  which  is  furnished  with  mahogany  cases;  and  a  suite 
of  rooms  on  the  eastern  terminus  is  devoted  to  laboratory  puri)oses,  where 
all  cumbersome  appaiatus  is  dispensed  with;  and  an  ample  supi)ly  of 
gas  furnishes  the  modem  heating  power. 

A  double  flight  of  fire-proof  stairs,  of  wrought  and  cast  iron,  in  the 
center  of  the  building,  and.  opposite  the  vestibule,  lit  by  a  grand  win- 
dow glazed  with  stained  glass,  leads  to  the  second  story,  the  main 
or  central  part  of  which  is  appropriated  to  the  Museum  of  Agrictil- 
ture,  a  hall  one  hundred  and  two  feet  in  length,  fifty-two  feet  in  width, 
and  twenty-seven  feet  high.  There  are  three  large  entrance  doors, 
of  six  by  twelve  feet,  of  artistic  design.  The  size  and  style  of  the  ten 
windows,  each  seven  by  sixteen  feet,  partake  of  the  character  of  the 
modern  exhibition  palaces.  The  hall  is  crowned  by  a  bold  coved  stucco 
cornice,  the  lines  of  which  are  broken  rhythmically  by  heavy  brackets, 
in  the  sculpture  of  which  colossal  Indian  busts  form  prominent  feat- 
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iires.  The  grand  covo  itself  is  adorned  by  ,a  chain  formed  of  festoons 
and  groups  of  flowers  and  fruits  with  medallion  shields,  into  which  the 
escutcheons  of  the  United  States,  surrounded  by  those  of  the  tliirty-soven 
States  of  the  Union  in  chronological  succession,  are  worked,  llio  ceil- 
ing is  divided  into  fifteen  heavily  molded  panels,  the  centers  of  which 
are  occupied  by  rosettes  conforming  with  each  other  in  general  outline, 
but  each  having  distinct  details.  The  colors  of  the  hall  are  in  neutral 
tints,  which  are  diversified  mainly  by  the  heraldic  colors  of  the  escutcb- 
eons.  The  furniture  of  the  hall  consists  of  elegant  glass  cases,  with 
solid,  dust-proof  walnut  frames,  surmounted  by  ai-chitraves,  friezes,  and 
cornices,  bearing  carved  volutes  with  intermediate  vases  and  busts. 
Perhaps  the  most  noticeable  piece  of  furniture  is  the  redwood  table,  the 
top  of  which,  seven  and  a  half  by  twelve  feet,  is  formed  of  the  largest 
plank  in  the  world,  sent  to  the  Department  from  California. 

At  the  western  terminus  of  the  museiun  are  located  the  working  rooms 
of  the  entomologist,  and  a  room  of  extra  size,  containing  in  walnut  cases 
a  valuable  herbarium.  At  the  eastern  terminus  of  the  museum  are  the 
rooms  of  the  statistician. 

The  third  story  of  the  building  contains  rooms  for  miscellaneous  pur- 
poses, assorting  and  putting  up  seeds,  &c,  and  is  in  direct  and  easy 
communication  with  the  basement  by  means  of  a  large  elevator. 

The  whole  buflding  is  heated  by  steam,  two  lioilers  thirteen  feet 
long  by  forty-eight  inches  diameter  being  located  in  a  fire-proof  apart- 
ment of  the  basement.  Most  of  the  rooms  are  heated  by  circulated  air 
passing  from  outside  through  coils  of  steam  pipes  in  the  basement,  and 
ascending  in  tin-lined  flues,  which  feed  the  registers  in  the  rooms.  Each 
room  has  an  independent  heating  power. 

The  whole  work  has  been  executed  under  the  superintendence  of  Mr. 
Adolph  CIuss,  the  architect. 

GROUNDS  OP  THE  DEPARTMENT  OP  AGRICULTURE. 

For  the  purpose  of  preventing  dampness  in  the  walls,  a  water-tight 
concrete  walk  closely  surrounds  the  building;  opposite  the  principal 
front  this  concrete  surfiace  is  fifty  feet  in  width  the  entire  length  of  the 
buUdtng,  thus  giving  ample  room  for  the  approach  and  departure  of  car- 
riages. The  space  in  the  immediate  front  is  laid  out  as  a  strictly  geo- 
metrical flower  garden  with  architectural  appendages,  such  as  vases  and 
statuary.  It  is  divided  by  a  terrace  wall,  to  be  ornamented  with  stone 
balusters  and  pediments  for  the  reception  of  plant  vases;  communica- 
tion with  the  lower  garden  being  provided  by  stone  steps,  the  whole 
forming  a  proper  arrangement  for  the  harmonious  connection  of  the 
building  and  its  surroundings.  This  connection  is  maintained  at  the 
ends  by  large  growing  trees,  but  the  immediate  front  will  be  kept  open, 
thus  avoiding  the  common  error  of  prev^iting  the  bitilding  from  being 
viewed  as  an  architectural  design,  a  fault  painfully  apparent  in  many 
fine  structures,  in  which  beauty  of  their  architectural  features  is  wholly 
lost  by  dense  growths  of  trees  and  shrubbery. 

The  plant  houses  are  located  west  of  the  Department.  The  design 
includes  a  range  of  glass  structures  with  a  front  three  hundred  and  twenty 
feet  in  length  by  thirty  feet  in  width.  These  include  apartments  for 
the  culture  of  exotic  fruits,  of  which  a  collection  is  being  formed  for  a 
complete  series  of  tiie  citrus  feunily,  a  class  of  fruits  now  .extensively 
produced  in  Florida  and  other  southern  States,  of  which  family  several 
fine  varieties  of  oranges  and  lemons  have  already  been  introduced  and 
propagated  for  trial  in  this  country,  and  for  an  extensive  collection  of 
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medical  plants,  also  those  famishing  textile  fibers,  useftil  gmns,  sugars, 
and  dyes.  Stmctores  for  orchard  houses,  cold  graperies,  and  other  pur- 
poses, are  to  be  extended  in  the  rear;  the  ^itire  design  forming  a  com- 
pact and  economic  arrangement  specially  adapted  to  the  various  purposes 
contemplated  in  its  erection« 

The  largest  portion  of  the  inclosed  area  upon  Trhich  the  building  is 
located  will  be  appropriated  to  an  arboretum  or  a  collection  of  hardy 
trees  and  shrubs.  While  these  are  planted  in  accordance  with  a  botani- 
cal system,  each  order  and  tribe  of  plants  being  united,  yet  the  landscape 
effect  has  been  careMly  studied,  thus  producing  a  combination  altogether 
novel,  that  of  forming  pleasure-ground  scenery,  and  retaining  a  strict 
systematic  classification  of  the  trees  and  shrubs  employed  in  pn^ucing  it. 

About  ten  acres  are  set  apart  for  experimental  purposes,  for  testing 
varieties  of  small  fruits,  seeds,  and  for  the  propagation  and  culture  <n 
hardy  plants. 

18 
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SDBDOES  AJXD  HED6B  PLUTTS.    . 

LiT6  fences,  as  they  are  very  properly  termed,  have  long  been  held  in 
high  estima  f  ion  for  inclosnres  when  plants  suitable  for  the  pnrposeconld  be 
Becare<L  The  maintenance  of  efficient  fencing  is-a  heavy  tax  upon  all 
who  occupy  land,  and  the  cost  is  greatly  increased  when  the  materials 
are  difficult  to  procure,  and  require  fin^quent  repairs.  If  the  chronologi- 
cal history  of  fences  should  ever  be  written,  it  might  be  divided  into  three 
epocns :  the  temporary,  the  equivocal,  and  the  permanent ;  or  the  period 
of  the  wooden  fence,  the  live  fence,  (possibly  including  the  wire  fence,) 
and  the  fence  of  stone.  To  obtain  a  good  hedge  requires  a  suitable 
plant,  care  in  its  formation,  and  proper  keeping  i^rwards.  Neglect  of 
any  one  of  these  essentials  will  prove  fatal  to  the  object  in  view,  whether 
as  a  protection  against  depredators  or'  as  a  shelter  for  ameliorating 
local  climates. 

For  farm  hedges  there  are  only  two  plants  which  can  be  considered  as 
being  peifectly  satisfactory.  These  are  the  Osage  orange  and  the  honey 
locuKt.  The  Osage  orange  (Maclura  auranticuia)  is  perhaps  to  be  pre- 
ferred in  localities  where  it  is  sufficients  hardy.  It  is  cheaply  produced| 
of  rai)id  growth,  thickens  its  branches  freely  when  pruned,  has  formida- 
ble thorns,  is  not  liable  to  insect  injuries,  not  eaten  by  cattle,  and  will 
grow  in  any  soil  of  ordinary  fertility.  The  honey  locust  fOleditsohia 
triacanthos)  is  a  good  plant  in  more  northern  localities,  where  the  Osage 
orange  is  destroyed  by  cold.  It  is  also  well  supplied  with  thorns,  is  ot 
rapid  growth,  and  will  make  a  fence  as  soon  as  the  other.  It  has  very 
beautiful  and  delicate  foliage,  and  is  more  robust,  but  less  dense,  than 
the  Osage — which  is  rather  an  advantage  than  otherwise  for  a  strong 
fence.    Some  of  the  best  hedges  in  the  country  are  of  this  plant 

Se^ds  or  plants  of  either  of  the  preceding  are  easily  obtained ;  but, 
where  time  is  a  matter  of  consideration,  it  will  be  advisable  to  procure 
plants,  which  are  now  produced  in  large  quantities  by  nurserymen,  and 
sold  at  prices  much  less  than  the  cost  of  growing  them  on  a  small  scale. 
It  is  scarcely  possible  to  form  a  good  hedge  by  sowing  the  seed  on  the 
position  which  the  hedge  is  to  occupy.  The  casualties  of  growtii  will 
certainly  produce  many  weak  plants  that  will  be  eventually  destroyed  by 
their  stronger  neighbors,  leaving  unsightly  blanks,  and  greatly  diminish- 
ing the  uniform  efficiency  of  the  hedge.  When  the  plants  are  properly 
assorted  as  to  size  before  setting,  an  equality  of  growth  is  at  once 
established. 

In  preparing  the  soil  for  a  hedge-row,  a  breadth  of  three  to  four  feet 
will  be  amply  sufficient  If  plow^,  the  ridges  should  be  thrown  toward 
the  center,  forming  a  slightly  mounded  finish.  In  stiff  soils  this  can  be 
done  to  a  greater  advantage  in  autumn  by  throwing  the  furrows  on  each 
side  from  the  center  of  the  hedge  Une,  so  that  the  frosts  of  winter  may 
penetrate  and  loosen  the  subsoU ;  and  then  throwing  them  together  in 
spring,  to  be  ready  for  planting. 

The  best  distance  to  set  plants  is  from  ten  to  fourteen  inches  apart, 
and  in  a  single  row.  On  poor  soils,  or  for  a  mere  ornamental  dividing 
hedge,  the  closer  distance  may  be  adopted ;  and  for  a  strong  fence,  or 
on  rich  soils,  the  wider  will  not  be  too  great    They  may  be  set  either  in 
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fall  or  spring,  according  to  the  location.  If  the  position  is  elevated,  and 
the  soil  naturally  dry,  tall  planting  is  to  be  preferred ;  in  low  positions, 
or  in  wet  soil,  spiing  planting  is  safer,  as  the  plants  are  liable,  in  snob 
soils,  to  be  thrown  oat  of  the  ground  auring  winter.  Even  in  wet  soils, 
however,  the  practice  of  planting  in  the  fall  has  of  late  been  adopted, 
and  with  i>erfect  success,  by  placing  the  plants  in  a  slanting  i>ositio9, 
instead  of  an  upright  one,  and  covering  them  slightly  with  litter.  No 
hedge  will  be  pertectly  satisfactory  in  soils  saturated  with  water  duiing 
winter. 

The  perfection  of  a  hedge,  even  with  the  best  plants,  depends  alto- 
gether upon  the  treatment  it  receives  in  its  early  growth.  Ne^^ect  in 
pruning,  during  this  period,  can  seldom  be  rememed  in  after  years; 
and  to  this,  more  than  to  any  other  cause,  failures  in  forming  good 
hedges  may  be  attributed.  A  brief  statement  of  the  principles  involved 
in  forming  them  will,  therefore,  be  given. 

The  only  form  in  which  a  hedge  can  be  kept,  to  be  of  service  as  a 
fence,  is  that  of  a  pyramid.  When  it  has  attained  a  height  of  five  feet, 
it  should  be  at  least  three  feet  wide  at  the  base  or  surface  of  the 
ground.  All  pruning  must  be  directed  with  a  view  to  securing  this 
form.  When  the  pl^ts  are  first  set  out,  they  should  be  pruned  bade 
to  within  three  inches  of  the  ground,  and  allowed  to  grow  undisturbed 
during  the  first  season,  their  growth  in  the  meantime  being  encouraged 
by  judicious  cultivation.  At  the  termination  of  the  yearly  growth,  the 
plants  should  again  be  pruned  down  to  within  four  inches  of  the  first 
pruning,  and  the  side  shoots  below  this  point  also  be  removed  to  within 
an  inch  of  the.main  stem.  This  severe  pruning  of  the  branches  wlD 
give  to  the  roots  a  vigorous  growth ;  and,  when  the  buds  burst  in  spring, 
strong  shoots  will  immediately  follow.  During  this  second  year's  growtili 
the  hedge  may  bo  partially  shaped  by  repressing  the  growth  of  the 
strongest  perpendicular  shoots,  and  encouraging  those  of  hoiizontal 
tendency.  Practically  this  is  accomplished  by  going  over  the  plants 
about  the  end  of  June,  and  cutting  all  upright  shoots  back  to  a  point 
about  eight  inches  above  the  previous  winter  pruning,  taking  caro  not 
to  disturb  a  shoot  or  leaf  on  the  side  branches  below  that  point.  In 
thus  cutting  back  the  upright  shoots,  the  side  growth  will  be  increased, 
and  a  breadth  of  base  secured,  which,  at  this  st^e  of  growth,  is  t^e 
most  important  point  of  all.  In  the  foUowing  winter  the  hedge,  if  it 
has  progressed  at  all  favorably,  may  be  pruned  down  to  fourteen  indies 
in  height  from  the  ground  sufface,  with  the  horizontal  branches  extend- 
ing from  nine  to  twelve  inches  on  each  side.  The  principles  of  pruning 
are,  that  growth  is  ropressed  by  summer  trimming,  and  encouraged  by 
pruning  c^ter  the  leaves  have  fallen.  By  keeping  these  facts  in  mind, 
and  practicing  accordingly,  the  shaping  of  a  hedge  is  only  a  work  of 
time.  The  lower  branches  can  always  be  retained  as  healthy,  and  pro- 
duce as  much  density  of  foliage  as  the  upright  portion  of  the  plants, 
if  the  pyramidal  form  is  strictly  maintained ;  but  if,  at  any  time,  the 
upright  growth  predominates,  the  lower  limbs  will  proportionatdy  lose 
vigor.  The  upright  shoots  should,  thereforo^  be  pruned  during  summer, 
in  order  to  weaken  the  growth  at  that  pomt,  and  to  strengthen  ana 
keep  the  base  of  the  hedge  vigorous  and  dose.  The  principal  pruning 
of  the  lower  branches  should  1^  performed  during  winter. 

This  is  the  only  way  in  which  a  hedge  can  be  made  that  will  be 
e£fective  as  a  fence;  and  the  neglect  of  the  principles  here  suggested  is 
generally  the  origin  of  the  conflicting  opinions  with  regard  to  the  value 
and  efBciency  of  hedges  as  farm  fences.  They  may  receive  some  atten- 
tion for  »  year  or  two,  but  when  it  becomes  thoroughly  understood  that 
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they  cannot  be  preserved  unless  trimmed  during  summer,  when  attention 
is  wholly  given  to  ordinary  crops,  farmers  are  not  always  disposed  to 
give  hedges  the  attention  necessary  to  keep  them  in  good  condition;  and 
Sierefore  they  faO  to  be  of  service.  It  should,  however,  be  remembered 
that,  as  the  hedge  becomes  perfect,  the  yearly  labor  to  keep  it  in 
order  gradually  becomes  less ;  and  at  no  time  does  it  require  so  much 
labor  as  that  required  to  keep  a  common  wooden  fence  in  good  repair. 

For  purposes  of  protection  and  shelter  to  gardens,  or  as  dividing  lines 
in  the  grounds  of  country  and  suburban  residences,  hedges  are  of  tiie 
greatest  utility.  For  these  purposes  there  is  an  extensive  choice  of 
plants,  both  evergreen  and  deciduous.  A  well-grown  evergreen  hedge 
is  found  to  be  as  congenial  a  protection  for  the  garden  as  a  brick  waS. 
The  commercial  value  of  shelter,  in  accelerating  early  crops,  is  not  so 
generally  known  as  it  deserves  to  bo ;  yet  it  is  fully  appreciated  and 
adopted  by  many  of  the  most  successful  cultivators ;  and,  as  a  means  of 
arresting  drying  winds  and  lessening  evaporation  in  level  tracts  desti- 
tute of  trees,  no  just  estimate  can  be  made  of  the  intrinsic  value  of 
close-foliaged  hedges. 

Among  evergreen  plants  the  Norway  spruce  {Abi^  excelsa)  is  th^ 
most  valuable  where  a  high,  strong  wind-break  is  necessary ;  and,  for 
the  purposes  of  sheltering  orchards  and  vineyards,  it  is  unsurpassed. 
It  will,  in  time,  form  a  very  close  and  compact  hedge  when  trimmed ; 
but  to  produce  an  effective  shelter  in  the  shortest  period,  the  plants 
should  be  set  four  to  six  feet  apart  in  the  row  or  line,  and  allowed  to 
grow  undisturbed,  so  far  as  pruning  is  concerned,  until  the  leading  or 
top  shoot  reaches  the  required  height.  Then  by  merely  trimming  the 
top,  so  as  to  keep  it  at  this  height,  the  side  branches  will  spread  and 
interlace,  forming  a  screen  quite  as  effective  and  more  beautiful  tiian  a 
dosely-chpped  hedge. 

For  general  purposes,  perhaps  the  most  useful  plant,  all  things  con- 
sidered, for  an  evergreen  hedge,  is  the  American  arbor-vit®  (Tiujn 
occidentalis,)  Its  habit  of  changing  to  a  dingy  brown  color  during 
winter  is  a  fault  easily  overlooked,  and  more  than  comi)ensated  by  its 
numerous  good  qualities.  It  is  a  plant  of  free  growth,  readily  trans- 
planted, of  comparatively  small  cost,  and  grows  well  in  any  good  soil, 
but  preferably  ii^  a  clayey  loam.  Plants  of  one  foot  in  height,  set 
twelve  to  fourteen  inches  apart,  will  reach  live  feet  in  as  many  years. 
TJie  variety  Sibirica  is  more  compact  in  growth,  and  forms  a  perfect 
and  shapely  hedge,  without  any  trimming  whatever. 

The  most  beautiful  and  graceful  hedges  are  formed  by  the  hemloci^ 
spruce  (Abiea  Canadensis,)  Although  sometimes  of  slow  growth  after 
removal,  yet  it  develops  rapidly  when  once  fairly  estabhshed.  Nothine 
can  exceed  the  beauty  of  its  pendant  branches  of  delicafte  foliage ;  and 
no  other  plant  will  admit  of  shearing  into  so  dense  a  wall  of  green  as 
this.  For  a  dividing  line  in  the  pleasure  ground  or  flower  garden  it  is 
most  admirably  suited. 

When  such  beautiful,  hardy  evergreens  as  Cupressus  Lawsoniana  and 
Cupressus  NutJcaensis  become  more  plentiful,  and  can  be  procured  in 
quantities  at  reasonable  prices,  they  will  be  largely  employed  as  hedge 
plants  of  the  most  select  and  choice  kinds. 

There  ts  a  great  variety  of  deciduous  plants  well  adapted  for  inside 
hedges,  such  as  may  bo  planted  for  protection  of  crops,  or  as  ornamental 
dividing  lines  in  gardens,  but  which  wiU  not  be  suitable  as  fences  for 
stock ;  of  these  a  few  of  the  best  may  be  mentioned : 

The  Buckthorn  {BhamntLs  catharticus,)  although  of  slend^  growth, 
formsi« tolerably  good  hedge.    It  has  a  glossy  and  lively  green,  foliage^ 
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which  it- retains  qnit^into  wint<^r,  thus  affording  protection  for  a  length- 
ened period. 

A  very  beautiful  hedge  can  be  x)roduced  from  the  common  English 
maple  LAcer  campestre^  This  small  tree  is  naturally  compact  in  its 
habit  ot  growth,  and  requires  very  little  pruning  to  keep  it  in  form. 
For  a  shelter  belt,  when  a  smoothly-trimmed  hedge  may  not  be  desired, 
this  will  be  found  suitable.  It  has  small  foliage,  and  the  whole  plant 
is  eminently  neat,  hardy,  and  free  from  insects. 

The  European  hornbeam  (Carpinus  hctnlus)  is  a  good  hedge  plant.  It 
has  a  very  (lense  foliage,  and  the  small  ovate  leaves  are  closely  set  on 
the  branches.  It  is  rather  slow  in  growth,  but,  in  consequence  of  not 
requiring  to  be  shortened  by  pruning,  as  is  the  ca«e  with  luxuriant 
growing  plants,  the  growth  is  economised  and  a  hedge  soon  formed. 
In  ancient  gardening,  when  topiary  work  was  fashionable  and  plants 
were  trained  and  pruned  into  forms  of  birds,  vases,  &c.,  the  hornbeam 
was  largely  useil  and  held  in  high  esteem. 

A  pleasing  variety  of  color  may  be  introduced  by  forming  a  hedge  oi 
the  purple-leaved  berberry  {Berberis  vulgaris^  var.  purpurea,)  This  plant 
persistently  retains  its  color  throughout  the  summer,  and  with  care  can 
be  kept  in  good  shape  as  a  hedge. 

For  rapid  growth,  easy  propagation,  and  ample  foliage  of  shining 
deep-green  color,  there  is  no  plant  superior  to  the  Japan  privet  (lAgus- 
trum  Japonicum,)  This  must  not  be  rx)nfounded  with  the  common  privet, 
(lAgustrum  vulgare,)  a  smaU-leaved  and  much  inferior  plant.  Cuttings 
of  the  Japan  privet  may  be  inseited  at  once  where  the  hedge  is  to  be 
form^.  They. will  root  quite  as  speedily  as  the  easiest  rooting  willow 
twig.  A  splendid  shelter  or  screen,  eight  feet  in  height  and  four  feet  in 
width,  has  been  grown  in  five  years  from  the  time  of  inserting  the  cut- 
tings. It  is  almost  an  evergreen,  retaining  its  foliage  even  alter  severe 
frost.  Twenty  degrees  of  frost,  in  December,  has  no  effect  on  the 
foliage,  and  for  at  least  nine  months  of  the  year  it  is  clothed  with  the 
richest  verdure. 

For  sheltering  orchards,  vineyards,  or  fields,  a  free-growing  plant,  of 
compact  habit,  should  be  selected.  Such  are  the  Osage  orange,  white 
biroh^  English  bird-cherry,  honey  locust,  English  maple,  European  larch, 
English  aider,  many  of  the  willows,  and  the  Lombardy  poplar.  Any  of 
these  will,  in  a  few  years,  afford  an  efficient  shelter.  They  may  be 
planted  from  four  to  six  feet  apart,  and  allowed  to  take  their  natural 
habit  of  growth  until  they  reach  a  height  of  ten  or  fifteen  feet.  If  the 
tops  are  then  removed  or  checked,  so  as  to  repress  upward  elongation^ 
they  ulill  spread  and  interlace  their  lower  branches,  forming  a  thick 
shelter,  without  the  tiim,  formal  appearance  of  a  regularly  cut  hedge. 

It  may  be  safely  asserted  that  no  lengthened  period  of  uniform  suc- 
cess in  fruit  culture  can  be  realized  in  exposed  situations,  unless  a  sys- 
tematic plan  of  sheltering  by  belts  or  hedge  rows  is  introduced ;  and 
the  time  is  fast  approaching  when  no  person  will  think  of  planting  fruit 
trees,  or  raising  fine  fniits  of  any  kind,  without  first  iireparing  for  them 
a  thoroughly  protected  situation. 

PECUTJAKITIES  AKD  AJ>APTATION  OF  TEEES. 

Trees  Jbr  street  planting. — ^The  silver  maple  {Acer  dojsycaipum)  has 

always  been  held  in  high  repute  as  a  shade  tree ;  and  although  from  its 

frequent  use  it  has,  in  some  sections,  come  to  be  considered  as  a  common 

•  tree,  its  selection  for  this  purpose  is  very  appropriate.    It  possesses,  in 

a  high  degree,  the  qualities  usually  sought  for  by  those  in  treeless  local- 
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Mies,  being  of  rapid  growth,  easily  tiansplanted,  perfectly  hardy,  of  an 
upright  rather  than  a  spre^ng  habit  of  growth,  and  having  foliage 
not  so  dense  as  to  im]>ede  a  free  circulation  of  air,  a  commendable  qual- 
ity, since  a  partial  shade  is  more  desirable  near  a  building  than  an 
impenetrable  mass  of  foliage,  which  retards  evaporation  and  creates, 
dampness.  It  is,  moreover,  a  healthy  tree,  not  subject  to  diseases ; 
neither  is  it  peculiarly  preyed  upon  by  insects.  It  also  grows  rapidly 
firom  the  seed.  The  fruit  ripens  in  June;,  and,  if  planted  immediately, 
will  produce,  in  good  soil,  plants  two  or  three  feet  in  height  the  same 
year:  neither  is  it  liable  to  produce  suckers,  an  objectionable  tendency 
peculiar  to  some  flree-growing  trees. 

The  sugar  maple  {Aoer  saccharinum)  is  one  of  the  most  beautiful  oi 
all  the  maples ;  indeed,  few  trees  of  any  species  can  equal  it  in  state- 
liness  and  graceful  habit;  and  if  to  the  oak  is  given  the  honor  of  being 
the  king  of  the  forest,  we  may  claim  for  the  sugar  maple  the  title  of  the 
queen.  No  other  tree  supports  an  equally  massive  head  of  foliage  by 
so  Blender  a  stem.  It  is  more  compact  in  its  growth  than  the  preceding 
species,  with  a  greater  density  of  foliage ;  but  its  crowning  beauty  is 
the  superb  coloring  of  the  leaves  in  autumn.  For  promenades  or  street 
planting,  it  is  one  of  the  most  desirable  of  ornamental  trees.  Large 
trees  are  impatient  of  removal ;  therefore  small-sized  plants  are  to  be 
preferred  for  transplanting. 

The  black  sugar  maple  (Acer  saccharinum^  var.  nigruvi)  is  in  no  way 
inferior  to  the  preceding.  The  foliage  is  somewhat  larger,  and  slightly 
downy  beneath,  changing  to  deep  orange  color  in  autumn. 

The  American  lime  or  linden  {Tilia  Americana)  is  a  loftj-growing 
tree,  well  adapted  to  planting  wide  avenues,  where  it  will  have  ample 
room  to  spread.  It  does  not  thrive  well  in  crowded  cities,  being  more 
healthy  in  suburban  localities.  It  is  easily  transplanted,  and  makes 
rapid  growth  in  loamy  soils. 

The  English  linden  {Tilia  Europwa)  is  a  conical-8hai)ed  tree,  and 
therefore  well  fitted  for  street  shade.  The  flowers  are  very  sweet  and 
attractive  to  insects,  and  it  has  been  recommended  as  a  tree  of  interest 
to  bee  keepers.  This  species  of  linden  is^  in  some  localities,  subject  to 
the  attacks  of  borers ;  but,  notwithstanding  this  objection,  many  fine 
specimens  may  be  seen  in  cities. 

The  American  elm  ( Ulmus  Americana)  has  been  in  high  repute  as  a 
street  tree ;  but  its  liability  to  injiiry  u'om  insects,  which  destroy  the 
foliage  during  summer,  greatly  diminishes  its  value,  and  it  is  not  now 
so  generally  planted  as  formerly.  The  European  elm  ( Ulmtis  campestris) 
is  more  upright  in  growth  than  the  preceding,  but  neither  of  them  can 
be  recommended  except  for  wide  avenues  and  localities  where  they  are 
exempt  from  the  leaf  insect. 

The  English  ash  (^Fraxinus  excelsior)  of  all  the  fine  trees  of  this  family, 
is  the  best  fitted  lor  street  planting.  In  very  poor  soils  it  forms  a 
rounded  head ;  but  in  those  which  are  rather  wet  than  dry  it  becomes 
erect  and  grows  with  considerable  rapidity.  It  is  easily  transplanted, 
and  retains  its  foliage  until  very  late  in  autumn,  but  is  among  the  latest 
to  put  forth  in  spring. 

The  tulip  poplar  (lAriodendron  tulipifera)  may  be  claimed  to  be  one  ol 
the  most  unique  and  beautiful  of  deciduous  trees.  It  is  not  surpassed 
in  the  beauty  of  its  foliage  and  flowers,  in  the  columnar  massiveness  and 
elegance  of  its  stem,  or  the  general  symmetry  of  its  development.  In 
good  sou  it  makes  a  very  rapid  growth,  as  much  so  as  the  silver  maple ; 
out  it  is  rather  difficult  to  transplant  successfully.  To  insure  success  it 
should  be  prepared  by  frequent  removal  while  young,  so  as  to  secure  a 
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mafis  of  fibrous  roots  near  the  stem :  or  it  m^y  be  planted  in  the  place 
desired  for  its  permanent  location  while  very  small.  In  either  case  it  is 
advisable  to  prune  the  branches  close  back  at  the  time  of  removal.  In 
tKUisplanting  trees  from  ten  to  twelve  feet  or  more  in  height,  which 
have  not  undergone  removal  from  the  seed  rows,  the  only  safe  mode  is 
to  cut  off  the  entire  stem  near  the  surface  of  the  ground,  lifting  the  roots 
with  care.  Trees  treated  in  this  manner  have  grown  to  a  height  of  ten 
feet  in  four  years  after  removal.  When  cut  down  as  directed  above,  a 
great  many  shoots  will  proceed  from  the  base.  The  most  promising  of 
these  should  be  selected  as  th^  future  stem,  the  others  being  cut  away. 
This  flue  tree  is  not  injured  by  insects.  The  foliage  is  of  a  bright  green 
during  summer,  changitig  to  a  bright  yellow  in  autumn. 

In  planting  a  line  of  trees  in  a  street  or  an  avenue  only  one  variety 
should  be  used.  A  mixture  of  kinds  in  such  positions  is  as  much  at 
variance  with  good  taste  as  the  mixture  of  orders  in  the  columns  of  a 
building.  As  taste  improves  we  may  expect  to  see  planting  as  much 
under  the  control  of  city  authorities  as  the  setting  of  curbstones  and 
the  paving  of  sidewalks  are  at  the  present  time. 

Bound-headed  trees. — Trees  of  this  form  are  well  adapted  to  planting 

Erivate  avenues,  and  short  entrance  roads  through  the  usually  limited 
iwns  of  suburban  ornamental  grounds,  combining  utility  of  shade  with 
beauty  of  development.  As  single  specimens  also  on  lawns,  where  they 
will  have  ample  space  for  growth,  their  individual  features  and  charac- 
teristics will  be  shown  to  advantage. 

The  Norway  maple  (Acer  platanoides)  forms  an  extremely  dense  mass 
of  foliage,  of  a  very  dark  green  during  summer,  changing  to  yellow  in 
autumn.  The  racemes  of  flowers  are  ornamental,  but  should  be  removed 
from  young  trees  newly  transplanted^  as  their  growth  is  greatly  retanled 
when  the  flowers  arp  allowed  to  remain.  The  effect  of  removal  frequently 
throws  the  plant  into  a  fruiting  state.  The  Norway  maple  is  uot  of 
rapid  growth,  but  its  compact  habit  renders  it  very  desirable  for  plant- 
ingon  small-sized  lawns,  or  for  shading  walks  in  the  pleasure  garden. 

The  red  maple  (Acer  rubrum)  is  a  well-known  tree  of  great  beauty, 
conspicuous  for  early  flowering,  enlivening  the  forest  with  scarlet  and 
crimson  blossoms  at  the  earliest  approach  of  S])ring.  In  the  full  the 
leaves  change  to  a  bright  scarlet,  forming  a  pleasing  contrast  with  the 
prevailing  yellow  colors  in  forest  scenery  at  that  season.  On  account 
of  its  not  rooting  very  freely  when  it  is  large,  small  plants  should  be 
selected ;  and,  even  with  these  it  will  be  advantageous  to  prune  back 
the  branches  closely  at  the  time  of  removal. 

The  white  ash  (Fraxinvs  Americana)  is  a  native  species,  and  forms  a 
noble  looking  tree,  in  general  appearance  resembling  the  white  oak.  As 
an  isolated  si>ecimen,  in  rich  soils  it  assumes  a  symmetrical  though  not 
a  formal  outline.  To  attain  perfection  it  must  not  be  crowded  by  other 
plants  5  this  precaution,  however,  is  applicable  to  all  trees,  when  their 
iujdividual  habits  and  natural  outline  of  growth  are  to  be  developed. 

Yellow  wood  (Cladraetis  Hnctoria)  is  a  western  tree,  not  much  planted 
in  ornamental  collections,  although  few  plants  are  more  attractive  or  so 
deserving  of  attention.  It  is  one  of  the  most  unique  trees  for  neatly- 
planted  lawns  of  moderate  extent.  One  of  its  most  striking  peculiari- 
ties is  the  regularly  shaped  protuberance  formed  at  the  i)oiut  of  junc- 
tion of  the  branches  with  the  main  stem.  The  leaves  are  pinnated,  and 
change  to  yellow  in  autumn.  The  flowers  are  shaped  like  those  of  the 
pea,  of  a  yellowish  color,  and  in  general  aspect  resembling  the  yellow 
locust 

The  horse-chestnut  (MbouIus  Hippocasta/num)  is  a  tree  with  heavy  foli- 
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age  and  of  symmetrical  form.  It  puts  fortk  its  leaves  early  in  spring, 
and  is  distingnished  at  that  season  by  its  vivid  green  hue,  and  superb 
pyramidal  clusters  of  flowers.  Tbis  is  a  poor  tree  in  a  poor  soil,  showing 
a  feeble  growth,  and  losing  its  foliage  before  the  end  of  summer;  but 
in  a  rich  and  loamy  soil  it  is  one  of  our  best  ornamental  trees,  forming 
a  dense  shade,  and  on  that  account  should  not  be  planted  too  near  a 
dwelling. 

The  chestnut  {Castanea  vesca)  is 'a  well-known  tree,  famed  alike  for 
tlie  value  of  its  fruit  and  the  beauty  of  its  foliage.  It  is  admissible  only 
in  extensive  lawns.  When  the  soil  is  deep  and  rich  the  foliage  becomes 
large,  and  of  fine,  glossy-green  appearance ;  but  notwithstanding  this,  * 
the  fruit  is  produced  earlier  on  poor  or  rocky  soil.  The  Spanish  chest- 
nut closely  resembles  the  native  species.  Both  the  folmge  and  fruit  are 
larger,  but  the  latter  is  not  of  so  fine  a  flavor  as  that  of  the  native 
plant.  ,     * 

The  wild  cherry  {Primus  serotina)  is  a  fine  ornamental  tree,  of  a  some- 
what conical  shape  wben  young,  but  usually  becomes  rounded  as  it 
attains  ago  and  size.  Its  fhiit  is  eagerly  sought  by  birds,  and  the  plant 
is  occasionally  introduced  into  pleasure  grounds  for  their  especial  grati- 
fication. Its  merits  with  regard  to  foliage,  blossoms,  and  fruit,  are  suf- 
ficient to  recommend  its  introduction  into  any  choice  collection  of  trees. 

GDhe  ash-leaved  maple  {Negundo  aceroides)  is  one  of  the  finest  formed 
ornamental  trees  where  it  has  space  to  develop  its  natural  outline.  It 
is  also  of  very  rapid  growth,  and  therefore  valuable  as  a  shelter  to  trees 
which  mature  more  slowly.  Where  a  sheltering  belt  of  deciduous  trees 
is  speedily  desired,  the  negundo  may  be  largely  planted,  as  being  of  the 
most  rapid  growth. 

The  Osage  orange  {Maclura  aurantiaca)  has  of  late  years  become  so 
widely  known  as  a  heilge  plant  that  its  merits,  as  a  sjHicimen  tree,  have 
been  partly  overlooked.  It  is,  however,  one  oi  the  most  graceful  of  the 
round-headed  trees  that  can  be  planted  on  a  lawn.  The  foliage  becomes 
large,  and  the  smooth,  hard  bark,  the  outward  drooping  branches,  and 
the  large  fruit,  combine  to  render  it  a  desideratum  for  suburban  lawns 
or  ornamental  groups. 

The  Willow  oak  {Querims phellos)  and  the  Laurel  oak  {Quercus  twt><- 
caria)  are  two  desirable  lawn  trees,  not  often  seen  in  such  situations. 
When  growing  isolat43d  in  favorable  soil,  they  form  dense  heads,  and 
their  peculiarly  narrow,  willow-shaped  leaves  gives  pleasing  variety  in 
contrast  with  trees  having  broad  and  expansive  foliage. 

Large-leaved  trees, — ^The  great-leaved  magnolia  (MagTwlUi  macrophylla) 
is  a  superb  tree  of  tropical  appearance,  with  leaves  from  eighteen  inches 
to  two  feet  in  length,  bright  green  on  their  upper  surface,  and  sil- 
very beneath.  The  flowers  are  kirge — often  eight  inches  across — and 
fragrant.  This  choice  ornamental  tree,  like  others  of  its  family,  is  diflft- 
cult  to  transplant,  therefore  small,  healthy  trees  should  invaiiably  be 
selected. 

The  catalpa  (^Catalpa  bigmnioides)  is  a  well-known  tree,  with  ample 
and  rounded  foliage,  and  large  panicles  of  showy  white  flowers,  followed 
by  long  pendant  pods.  A  si)reading  tree,  with  horizontally  twisted 
branches,  it  is  most  effective  when  i)lanted  in  groups  of  four  or  more 
trees. 

The  Paulownia  imperlalis  is  a  rapid-growing  tree,  somewhat  resem- 
bling the  preceding  in  general  appearance,  but  its  foliage  is  larger,  and 
the  flowers  are  lilac-colored.  In  the  north,  and  also  in  the  warmer  cli- 
mates, during  severe  winters  the  flower  buds  are  generally  destroyed. 

Trees  with  pinnated  or  finely  divided  foliage. — ^The  Kentucky  coffee  tree 
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{Oymnooladus  Canadensis)  is  tall  and  of  close  habit,  with  head  somewhat 
spreading  in  old  specimens.  The  doubly-pinnate  leaves  have  a  fine 
effect  when  viewed  against  a  clear  sky,  having  the  appearance  of  delicate 
net-work.  When  in  a  young  state  it  is  not  very  attractive,  but  as  it 
increases  in  size  the  lateral  branches  become  smaller  and  more  numer- 
ous in  proportion ;  the  leaves  also  are  slightly  diminished  in  size,  which 
improves  their  appeanmce. 

Honey  locust  (Oleditsdiia  triacanthos,)  in  consequence  of  the  formid- 
able spines  which  cover  the  main  stem  and  branches,  presents  an  aspect 
somewhat  repulsive ;  but  its  airy,  acacia-like  foliage,  hanging  gracefully 
on  the  young  shoots,  renders  it  one  of  the  most  attractive  plants  In  early 
summer. 

The  tree  of  heacven  {Ailanthvs  glandulosa)  is  a  tree  with  some  good 
and  many  bad  qualities,  according  to  public  opinion.  It  certainly  can 
claim  great  rapidity  of  growth,  and  when  fully  grown,  its  heavy  pin- 
nated foliage  strongly  reflects  its  oriental  origin.  Tihe  female  plant  is 
jfree  from  the  noisome  fragrance  of  the  male,  and  produces  fruit  which  is 
frequently  very  ornamental. 

The  black  walnut  {Juglaiis  nigra)  is  a  well-known  and  useful  tree  of 
the  largest  size,  with  large,  fragrant,  pinnated  foliage.  The  European 
walnut  is  well  worthy  of  attention  on  account  of  the  value  of  its  fruit. 
It  is  sufficiently  hardy,  although  young  plants  in  vigorous  growth  occa- 
sionally lose  the  points  of  their  succulent  shoots  during  a  severe  winter. 

The  Japan  Kolreuteria  {Kolreuteria  paniculata)  is  a  tree  of  medium 
size,  particularly  adapted  to  lawns,  producing  large  pannicles  of  yellow 
flowers,  succeeded  by  ornamental  capsules.  The  foliage  turns  to  yellow 
in  autumn,  and  at  all  seasons  the  plant  is  attractive. 

The  silk  tree  {Albizziajulibrissin)  is  a  low-headed  spreading  tree,  pos- 
sessed of  the  most  graceful  foliage.  In  northern  latitudes  it  is  generally 
killed  to  the  ground  by  frost ;  but  when  spring  returns  it  sends  up 
branches  profuse  with  tropical-looking  foliage.  It  flowers  fi^ly  in  the 
latitude  of  Washington,  D.  C. 

The  Japan  sophora  {Sophora  Japonica^)  yellow  locust  {Robinia  psetuUi- 
cacia^)  yellow  wood  {Cludrantis  tinptmna,)  stag-horn  sumach  {Rhus 
typhina,)  and  the  whole  of  the  family  of  ashes,  may  be  placed  in  the  list 
of  pinnate-foliaged  plants.  This  form  of  leaf  creates  a  pleasing  variety, 
and  contrasts  advantageously  with  the  heavy  masses  of  entire-leaved 
trees  in  ornamental  grouping.  The  preceding  list  embraces  some  of 
the  most  noteworthy  ornamental  plants  of  the  class.  There  are  many 
shrubs  with  leaves  of  this  description,  although  not  individually  worthy 
of  particular  notice. 

Trees  with  variegated  foliage. — These  are  mainly  varieties  of  species, 
and  are  more  or  less  liable,  under  a  bright  sun  and  dry  atmosphere,  to 
revert  to  their  original  condition.  A  sheltered  and  shady  locality  wiQ 
be  favorable  to  the  permanence  of  their  colors.  The  following  list  em- 
braces some  of  the  most  available  and  distinctly  marked :  The  English 
maple  {Acer  campcstre,  var.  variegata;)  sycamore  maple  {Acer  pseudo- 
platanuSj  var.  variegata^)  red  maple  {Acer  rubrum^  var.  variegata)) 
horse-chestnut  {JEsculus  Sippocastanum^  var.  variegata;)  white  birch 
{Betula  atba^  \Q>T.  variegata;)  Buroi)ean  chestnut  {Castanea  vesca,  var. 
variegata;)  English  ash  {Frajcinus  excelsior^  Yar.  variegata ;)  European 
beech  {Fagus  sylvatica^  var.  variegata;)  European  mountain  ash  (f^- 
rus  aucupariaj  var.  variegata;)  European  oak  {Qtiercus pedunculataj  var. 
variegata;)  European  linden  {Tilia  Europa^j  var.  variegata;)  English 
elm  {Ubnus  campestrisy  var.  variegata:)  European  red-bud  {Gercis  sili- 
quastmm^  var.  variegata;)   English  bfrd-cherry   {Ptunus  paduSj  var. 
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variegata;)  Gingko  tree  (SalUburia  adiawHfoUajVar.  variegata;)  Tulip 
tree  {Liriodendran  tuKptferOy  var.  variegata;)  Osage  orange  (Maclura 
aurantiacay  var.  variegat4i. 

Purplefoliaged  trees  and  shrubs. — ^European  beecli  (Fagus  sylvatica. 
var.  purpurea j)  sycamore  maple  {Acer  pseuda-platanusj  var.  purpurea;) 
English  elm  (Ulmus  campestriSj  var.  purpurea ;)  English  filbert  (Oorylus 
AveHana.YBx.  rubra;)  berberry  {Berberis  vulgaris^  var.  purpurea.) 

Trees  having  cut  or  laciniated  foliage. — ^White  birch  (Betula  alba^  var. 
laciniata). — This  is  an  exceedingly  interesting  variety  or  the  white  birch, 
of  drooping  habit ;  a  choice  tree  for  the  lawn,  where  it  should  be  planted 
as  an  isolated  si)ecimen;  its  peculiar  beauty  is  lost  when  grouped  with 
other  trees. 

European  alder  {Alnus  glutinosaj  var.  laciniata.) — Grows  well  in  low 
situations,  or  in  localities  too  wet  or  damp  for  many  other  trees.  It  is 
very  marked  and  distinct. 

European  beech  {Fagus  sylvatica^  var.  itwisa.) — ^This  remarkable,  neat- 
foliaged  plant  is  seldom  seen  in  collections.  It  forms  a  compact  mass  of 
fern-like  foliage,  and  is  in  every  respect  one  of  the  best  plants  for  a  small 
lawn. 

Eurox)ean  mountain-ash  {Pyrus  aucuparia^  var.  querdfolia;)  sycamore 
maple  {Acer  pseudo-platanus,  var.  laciniata;)  horse-chestnut  {^sculus 
Hippocastanumj  var.  laciniata;)  European  linden  {Tilia  Europcea^  var. 
laciniata;)  European  oak  {Quercus  pedunculataj  var.  Uiciniata;)  Euro- 
pean chestnut  {Castanea  vesca,  var.  asplenifolia.) 

Bartram  oak  {Quercus  heterophyllaj  Michaux.) — This  unique  plant 
forms  one  of  the  most  beautiful  as  well  as  the  most  interesting  of  all 
the  oaks.  It  is  well  worthy  of  introduction  into  pleasure  lawns  and 
parks. 

Weeping  and  drooping  trees. — Babylonian  wiilow  {Salix  Bdbylonica.) — 
This  well-known  tree  is  without  a  rival  in  its  particular  form  and  style 
of  beauty;  of  rapid  growth,  it  is  one  of  the  best  to  plant  where  an  imnle- 
diate  effect  is  desirable.  As  a  background  to  buildings,  or  a  foreground 
object  to  upright  growths,  it  is  equally  appropriate. 

Kihnamock  willow  {8alix  caprea^  var.  pendula.) — ^When  grafted  on  a 
good  stock  ten  to  fourteen  feet  in  height,  this  variety  becomes  one  of  the 
most  distinct  of  the  hardy  weeping  plants  which  we  possess.  It  is  fire- 
quently  worked  on  low  stems,  and  in  consequence  much  of  its  beauty  is 
lost.  This  may  be  remedied  by  placing  a  stout  stick  to  the  plant,  select- 
ing an  appropriate  branch,  and  tying  it  up  as  it  extends.  Side  branches 
will  be  produced,  and,  as  they  dei)end,  a  weeping,  pyramidal-shaiied 
plant  will  be  secured,  much  more  beautiftd  than  one  with  a  rounded 
drooping  head,  as  is  tisually  seen. 

Camperdown  elm  ( Ulmus  glabra^  vur.pendula.) — ^This  is  also  a  distinct 
weeping  variety,  retaining  its  drooping  habit,  and,  from  its  fine  large 
foliage,  may  be  ranked  among  the  best  of  its  class. 

Weeping  ash  {Fraxinus  excelsior^  ysx.  pendula.) — When  growing  lux- 
uriantly, this  variety  has  a  tendency  to  upright  growth,  which  may  be 
"  obviated  by  cutting  out  aU  the  buds  that  form  on  the  upper  surface  of 
the  highest-placed  shoots.  There  seem  to  be  two  varieties  having  the 
weeping  form,  one  producing  slender  branches  and  more  inclined  to  pend- 
ent growth  than  the  other. 

European  mountain  ash,  {Pyrus  aucupai^y  \^.  pendula.) 

Dwarf  cherry  {Prunus  pumila.) — When  graftea  on  a  suitable  stock, 
this  x)lant  forms  a  neat,  drooping^  ornamental  tree. 

There  are  many  trees  that  inclme  to  a  pendent  growth,  the  points  of 
the  branches  depending  to  a  greater  or  less  degree  as  they  attain  size. 
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Among  the  most  conspicuous  of  these  may  be  noted  the  linden^  birch, 
several  elms,  poplar,  and  sophora. 

Trees  with  conspicuous  or  fragrant  flowers. — The  dogwood  {Comus 
Florida;)  laburnum  {Laburnum  vulgare ;)  csitaiiia  (CatulpaMffnonioides;) 
imperial  Paulownia  (Pwulownia  imperialis;)  red  maple  {Acer  rvJyrum;) 
yellow  locust  {Bohinia pseudaco/da ;)  yellow- wood  (Cladrastis  tinctoria;) 
horse-chestnut  {^sculus  Eippocastanum ;)  magnolias,  T\z.y  Magnolia 
gloMCtty  M,  macrophyllaj  M.  umbrella^  and  M.  grandifl/ora;  Japan  sopbora 
{Sophora  Japonica;)  Kolreuteria  {Kolreuteria  paniculata;)  Virginia 
ninge-tree  {Chionanthus  Virginica;)  many  of  the  hawthorns  (Cratcegus;) 
silver  bell  {Ualesia  diptera;)  tulip  tree  {Liriodendron  tulipifera;)  red 
bud  {Cercis  Canadensis;)  shad  bush  {Amelanchier  Canadensis;)  Ameri 
can  crab-apple  {Pyrus  cororuiria;)  the  linden  iTilia;)  sassafras  {Sassor 
fras  cMdnale;)  and  Mahaleb  cherry  {Pnmus  matialeb,)  for  their  fragrance: 
the  lluropean  and  also  the  American  mountain-ash  for  their  ornamental 
fruits  as  well  as  flowers;  and  the  double-flowering  varieties  of  the  peach 
and  cherry  form  a  select  list  of  the  most  conspicuous  hardy  flowering 
trees. 

HARDY  LIGNEOUS  CLIMBING-PLANTS. 

There  are  many  situations  in  small  gardens  where  it  is  essential  to  give 
variety  by  intricacy  of  parts,  and  where  the  limited  space  renders  its 
accomplishment  impracticable  by  the  ordinary  expedient  of  planting  a 
border  of  trees  and  shrubbery,  but  wliich  may  be  effectuaUy  secured  by 
erecting  a  screen  of  trellis-work,  to  be  covered  with  climbing  plants. 

To  insure  some  degree  of  permanency  in  trellis- work,  cedar  or  locust 
posts  should  be  used,  and  covered  with  laths  made  smooth  and  thor- 
oughly painted.  What  is  termed  rustic-work,  for  which  many  rural 
improvers  seem  to  have  a  great  penchant^  is  a  very  expensive  ornament, 
requiring  constant  care  in  repairing,  varnishing,  &c.  5  and,  after  all,  its 
rustic  beauty  is  hidden  by  the  twining  foliage,  which  is  frequently  an 
improvement  to  the  general  effect. 

Screens  of  trellis- work  for  climbing  plants  should  be  constructed  with 
a  view  to  a  recognition  of  architectui^al  efi'ect  if  in  proximity  to  build 
ings,  divided  into  panels  by  projecting  piers,  and  the  elevation  relieved 
by  moldings.  A  very  appropriate  di\i8ion-wall  or  fence  between  the 
flower  and  vegetable  gardens,  or  for  the  purpose  of  defining  any  other 
portions  of  garden  or  lawn,  may  be  formed  by  a  low  structure,  as 
indicated  above,  the  piers  ueing  cappod  and  surmounted  with  vases. 
Much  of  the  adaptability  and  propriety  of  this  arrangement  will  dei)en'd 
upon  its  position  and  the  manner  in  which  it  is  connected  with  contigu- 
ous objects. 

The  following  list  comprises  the  best  of  hardy  climbing  plants,  with 
remarks  upon  their  peculiarities  and  habits  of  growth : 

Trurai)et  flower,  (Tecoma  radicans.J — ^This  is  a  robust  plant  and  fitted 
only  tor  large  arbors  or  for  covering  walls.  It  is  well  adapted  to  plant 
against  old  or  mutilated  trees,  such  as  are  often  present  in  old  grounds; 
and  they  may  be  utilized  by  allowing  this  climber  to  cover  their  naked- 
ness, and  soften  their  rugged  points.  It  produces  a  profusion  of  dense 
clusters  of  flowers,  which  are  favorite  haunts  of  the  hummhig  bird ;  and 
it  has  the  valuable  property  of  adhering  firmly  to  walls.  It  must,  how- 
ever, be  occasionally  pruned,  or  it  will,  from  its  weight,  ultimately  break 
down  the  overhanging  branches. 

Golden  bignonia,  (Bignonia  capreolataj — ^This  fine  flowering  climber 
is  not  so  commonly  planted  as  its  merits  deserve.    It  supports  itself  by 
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tendrils,  and  has  great  adhering  powers;  a  ver>'  choice  i)lant,  nearly  an 
evergreen. 

Virginia  creeper,  (Ampelopm  quinque/oliajal&o  called  American  ivy. — 
A  well-known  plant  of  great  beauty  of  foliage,  more  especially  in  au- 
tumn. At  this  season  it  assumes  a  crimson  shade  which  deepens  into 
scarlet,  producing  a  striking  contrast  with  evergreen  foliage,  as  may  be 
seen  when  it  takes  possession  of  the  red  cedar,  a  tree  for  which  it  seems 
to  have  a  natural  partiality.  Its  delicate  tendrils  clasp  very  minute 
projections,  and  hence  it  may  frequently  be  seen  profusely  covering  brick 
wftUs.  In  such  situations  It  is  very  liable  to  be  blown  down  during 
storms,  unless  care  is  exercised  in  trimming,  and  keeping  the  branches 
dose  to  their  support.  This  plant  is  eminently  cleanly  and  neat,  with 
leaves  elegantly  formed  and  of  a  shining  green  color  during  summer. 
It  is  also  of  rapid  growth,  quite  flexible,  and  readily  trained  in  any  de- 
sirable position. 

The  Poison  ivy  (Rhm  toxicodendron  J  is  sometimes  mistaken  for  the  Vir- 
ginia creeper,  but  they  can  be  easily  distinguished  by  the  leaf.  The 
poison  ivy  has  its  leaflets  in  ihreeSj  and  the  Virginia  creeper  mfivesj  the 
leaves  of  the  latter  being  large,  and  the  leaflets  more  oblong. 

Carolina  jasmine,  fOelsemium  sempervirensj — Although  this  plant  is 
tender  north  of  Virginia,  yet  it  succeeds  in  sheltered  city  gardens  fur- 
ther north.  It  is  one  of  the  most  attractive  plants,  with  lajge^  yellow, 
fragrant  blossoms.  In  cool  greenhouses  or  conservatories,  it  is  an  ad- 
mirable plant  for  twining  around  ^^iUars  and  other  supports. 
*  Pipe  vine.  (Aristolochia  siplio.) — In  rich  soils  this  plant  will  make  a 
large  growtn,  and  cover  a  great  extent  of  trellis  in  one  season,  produc- 
ing leaves  from  ten  to  twelve  inches  in  breadth,  and  of  a  vivid  green 
color.  In  poor  soil  it  is  less  beautiful  in  color,  as  well  as  diminished  in 
size.  It  is  liable  to  be  infested  by  a  large,  black  caterpillar,  easily  de- 
stroyed, if  carefully  watched,  before  the  plant  is  disfigured.  The  pecu- 
liar shape  of  the  flowers  gives  it  the  name  of  the  Dutchman's  pipe,  to 
which  they  have  a  very  strong  and  remarkable  resemblance. 

The  climbing  bitter-sweet  (Celastrus  scandensj  is  a  twining  plant  of 
much  beauty,  especially  in  autumn,  when  the  orange-colored  capsules 
open,  and  show  the  scarlet  seed-covers,  the  raceme-like  clusters  hanging 
like  small  bunches  of  grapes.  It  should  not  be  planted  near,  or  at  least 
ought  not  to  be  allowed  to  tmne  upon,  any  choice  tree  or  plant.  Its 
tough,  twining  stem  clasps  so  closely  as  to  interfere  with  the  swelling 
of  the  bark ;  and  instances  have  been  observed,  where  young  trees  have 
been  so  far  cut  through  by  the  wiry  coil  of  this  climber,  as  to  kiU  the 
plant. 

The  Japan  honeysuckle  (Lonicera  hracliypoda)  i^  a  more  beautiful 
vine  than  the  older  known  Chinese  evergreen  (Lonicera  JaponiuiJ  The 
leaves  of  this  species  are  somewhat  larger,  of  a. bright,  shining,  or  glis- 
tening gteen  color;  flowers  delicate  and  of  sweet  fragrance.  There  is  no 
hardy  trailing  or  climbing  plant  that  can  excel  this  as  a  covering  for 
veranda  pillars,  arbors,  or  trellises.  One  of  the  most  agreeable  beds  in 
a  flower  garden  is  a  large,  oval  figure,  rounded  to  a  pyramid,  (by  filling 
up  with  soil  in  the  center,)  and  completely  covered  with  this  evergreen, 
for  in  such  a  position  it  is  truly  an  evergreen,  although  it  will  lose  its 
foliage  in  winter,  when  exposed  on  a  high  trellis.  In  order  to  produce 
the  best  effect  on  ti-ellis  work,  it  should  be  carefully  trained,  so  that  the 
branches  may  be  regularly  distributed  over  the  entire  surface  to  be  cov- 
ered. A  regular  system  of  wint«*  pruning,  which  consists  in  removing 
aU  the  young  growth  of  the  previous  year,  will  keep  a  neatly  covered 
surfiace.    This  surface  T\ill  be  sui)plied  yearly  with  a  graceful  growth  of 
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jonng^  drooping,  and  slender  shoots.  If  the  lower  branches  show 
duninishing  ^igo^,  they  may  be  strengthened  by  pruning  the  upper  por- 
tions of  the  plant  during  summer. 

Chinese  Wistaria,  (Wistaria  sinensis.) — A  strong-growing,  woody 
climber,  adapted  for  large  trellises  or  to  twining  upon  trees.  Its  ra- 
cemes of  flowers  are  large  and  fragrant ;  and  it  will  rapidly  cover  a  large 
surface,  if  planted  in  gc^  soil  and  favorable  situation. 

Cocculus^  (Coccultis  Carolinus.J—A  native  climber,  with  ornamented 
fruit,  hanging  in  clusters  of  a  deep  red,  or  nearly  scarlet  color,  and  re- 
sembling a  bunch  of  the  common  red  currant. 

Moonseed,  (Menispermum  Canadense.J — A  small-foliaged,  delicate 
climber;  producing  clusters  of  black  fruit  in  autumn. 

For  covering  a  large  trellis  or  an  arbor,  in  a  very  short  time,  our  na- 
tive grapes  are  among  the  best  plants;  and  where  firuit  is  not  an  oWect 
of  particular  consideration,  any  of  the  varieties  of  the  frost  grape  f  Kitw 
cordijfoliaj  will  be  preferable  to  those  of  the  larger  and  coarser  fox 
species. 

Ivy,  (Hedera  Helix,) — ^This  fine  evergreen  climber  requires  to  be 
planted  on  a  northern  aspect.  It  adheres  readily  to  a  tree  or  stone  waU, 
but  requires  a  slight  support  against  a  brick  structure,  at  least  until  it 
becomes  weD  established.  The  dryness  of  our  climate  prevents  it  from 
clasping  to  walls  with  that  tenacity  for  which  it  is  famed  in  Euit)pe. 
There  are  many  varieties  in  cultivation,  having  great  diversity  of  foli- 
age, the  most  beautiful  being  variegated  with  white  and  yellow. 

HARDY  HERBACEOUS  PERENNIAL  CLEMBERS. 

Everlasting  pea,  (Latliyrus  latifolius.) — A  very  dewrable  sxmimer 
climber,  very  profuse  in  flowers ;  a  much-neglected  plant. 

Chinese  yam,  (Dioscorea  batatas.) — ^This  plant,  of  which  so  much  was 
expected  as  a  valuable  culinary  root,  has  had  the  misfortune  of  first 
being  overpraised,  and  then  greatly  underrated.  It  is,  however,  wdl 
worthy  of  notice  for  its  mere  ornamental  beauty,  as  a  covering  for  arbors, 
&c.  It  spreads  with  great  vigor,  covering  a  lai'ge  surface  in  a  few  weeks: 
and,  while  the  roots  are  perfectly  hardy,  they  possess  the  additionaJ 
merit  of  affording  nutritious  food.  A  plant  combining  these  qualiti.es 
merits  attention,  and  should  ^ot  be  consigned  to  neglect. 

Virgin's  bower,  (Clematis.) — There  are  many  species  and  varieties  of 
this  plant  in  cultivation ;  some  of  them  with  brilliant  flowers,  mostly  of 
blue  color. 

Passion  flower,  (Passifiora  incamata^)  and  double  convolvulus  (Oalyr 
stegia  pvhescens.) — Both  of  these  climbers,  although  quite  desiro.ble  in  a 
collection,  are  inclined  to  spread  and  send  up  suckers  from  the  roots,  so 
that  they  are  apt  to  become  troublesome  in  some  situations. 

Climbing  fumitory,  (Adlumia  cirrhosa.) — A  native  plant  of  very  deli- 
cate foliage;  requires  to  be  grown  in  a  shaded  place,  where  it  can  find 
support  on  a  low  trellis. 

OUMBINa  ANNUALS  FOR  SUMMER  DECORATION. 

Climbing  cobaea,  (Cdbwa  scandens.) — A  rapid-growing  vine,  of  ^reat 
value  where  immediate  shade  is  desired. 

Cypress  vine,  (Qtuimoclit  vulgaris.) — A  plant  with  elegant,  cypress-like 
foliage :  slender  in  growth :  requires  warm  soil  and  ex,posure  to  succeed 
well ;  flowers  of  various  colors,  as  scarlet,  white,  and  rose. 

Morning-glory,  (Iponuea  fvrpurea.)—A.  well-known  plant  of  much 
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beauty  and  great  variety;  flowers  variously  colored,  but  blue  prevail 
mg ;  more  or  less  striped  and  mar^ned  with  white. 

Balloon  vine,  fCardiospennum  halicacabum.J — ^A  free-growing  plant 
climbing  by  tendrils ;  chiefly  ornamental  on  account  of  its  inflated  pods, 
which  give  to  it  its  common  name. 

Calampelis  scaher. — ^A  plant  of  rapid  extension;  foliage  thin  and 
scattered;  valuable  for  partial  shading;  flowers  tubular,  orange-colored. 

Lophospermum  scandms, — Equal  to  the  cohsea  m  rapidity  of  growth, 
and  valuable  where  a  large  surface  is  to  be  covered  in  a  short  time. 

Maurandia  Barclayana. — A  small-foliaged,  graceful-gro'v\ing  plant,  with 
trumpet  flowers  of  various  colors;  the  white  variety  vciy  delicately 
beautiful. 

Tkunberffia  alata. — In  rich  soils  this  will  make  a  good  display ;  on  dry, 
i^ht  soils  it  bums  out  in  dry  weather  5  flowers  orange,  white,  and  yellow^ 
cnth  dark  edge. 
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An  approximate  exhibit  of  the  extent^  progress,  and  other  pecaliari- 
ti^  connected  with  grape  culture  and  wine  production  has  been  a  long- 
felt  want  Many  vague  and  loose  statements,  with  reference  to  extent 
of  land  planted,  and  amount  of  crop,  have  been  put  in  circulation. 

Equally  unsatisfactory  and  conflicting  opinions  are  held  as  to  the  com- 
parative value  of  certain  soils  and  locations,  the  best  varieties  of  the 
firuit  and  the  adaptability  of  certain  kinds  to  particular  soils,  climates, 
%nd  localities. 

With  a  view  to  the  collection  of  statistical  information,  copies  of  a 
circular  containing  the  following  list  of  questions  were  distributed  among 
the  correspondents  of  this  Department  and  to  the  principal  grape- 
growers  throughout  the  country : 

1.  How  many  acres  of  vineyard  In  yonr  county  1 
i.  How  many  acres  actually  in  bearing  7 

3.  How  many  tons  of  grapes  were  produced  the  present  season  t 

4.  How  many  pounds  were  sold  or  shipped  for  table  use? 

5.  How  many  gallons  of  wine  were  manufactured  ?  * 

6.  What  variety  is  most  popular  as  a  table  fruit  T 

7.  What  variety  is  in  highest  repute  as  a  wine  grape  ? 

8.  What  variety  is  principally  grown? 

9.  What  variety  gives  the  heaviest  must  on  the  sugar  scale  ? 

10.  What  varieties  are  most  subject  to  leaf  diseases,  and  to  what  extent  are  they  ix^fumd  t 

11.  What  varieties  are  most  subject  to  rot,  and  to  what  extent? 

12.  What  effect  has  shelter  or  protection,  of  any  kind,  in  preventing  leaf  diseases  ? 

13.  What  effect  has  soil  in  reference  to  rot  in  the  berry? 

14.  What  soils,  chemically  considered,  are  most  favorable  to  health  and  vigor  of  plant,  and 
perfection  of  fhut  ? 

15.  What  effects  have  been  observed  from  mechanical  conditions  of  soils,  such  as  draining, 
subsoiline,  and  other  cultural  operations  7 

16.  What  effect  has  elevation  upon  the  health  of  the  vine  7  Give  results  of  observations, 
and  opinion  as  to  the  proper  height  above  valleys. 

17.  Has  any  variety  of  the  foreign  grajM  proved  remunerative  in  vineyard  culture? 

18.  What  is  the  effect  of  summer  pruning^  and  what  method  of  winter  pruning  is  best? 

19.  What  is  Uie  average  cost  per  acre  of  a  vineyard  three  years  old,  exclusive  of  the  value 
of  the  land  7 

20.  Average  yield  per  acre  ? 

21.  How  many  gallons  of  wine  per  acre,  on  an  average  of  drre  years  7 

22.  What  insects  are  most  injurious  to  the  vine,  and  what  is  the  extent  of  the  injury,  and 
what  remedies  have  proved  efficient  7 

The  collated  information  from  these  returns  is  herewith  presented.  It 
is  fragmentary,  furnishing  only  contributions  toward  a  complete  col- 
lection of  vineyard  statistics  |  but  perhaps  a&  full  as  could  be  expected^ 
from  the  diihculty  of  obtaimng  accurate  aggregates  of  figures  never 
officially  collected  either  by  national  or  State  authorities,  and  the  neces- 
sity of  depending  mainly  upon  professional  vineyardists  instead  of  our 
regular  corps  of  corresi)ondents.  More  complete  returns  may  be  obtained 
hereafter. 

From  some  States  the  reports  are  meager,  and  GaJifomia,  the  heaviest 
producer  of  all,  is  not  represented.  It  was  considered  expedient,  how- 
ever, to  include  all  that  have  been  received,  even  to  those  Stated  where 
only  one  county  has  sent  returns.  The  annexed  table  embraces  the  an- 
swers to  questions  1, 2,  3,  4, 5, 19,  20,  and  21 : 
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AnstD^rs  to  questions  1,  2,  3,  4,  5,  19»  20,  21. 
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f  From  wild  grapei. 
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Aunoers  k>  quesHens  1,  2,  3,  4,  5,  19, 20,  31^Coiitinn«d. 
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An»¥itr$  to  qnutUm  1,  2,  3,  A,  5,  19,  20,  21-*rC<mtiiiued. 
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The  retoms  to  questions  6, 7, 8^  9, 10^  11, 12, 13, 14, 15, 16, 17, 18,  and 
22,  are  in  substance  as  follows : 

Question  6.  JVhat  varieties  are  most  popular  as  table  fniAt  f — ^Arkansas : 
•Catawba,  Delaware.— Connecticut:  Concord,  Delaware. — Delaware: 
Concord. — Georgia :  Herbemont,  Scuppemong. — Illinois :  Concord,  Del- 
aware,  Catawba,  lona,  JEartford  Prolific,  Isabella,  Diana. — Indiana: 
Concord,  Catawba,  Delaware,  Hartford  Prolific,  Isabella,  Diana. — Iowa: 
Concord,  Delaware,  Hartford  Prolific,  Clinton,  Creveling. — Kentucky: 
Concord,  Ives,  Delaware. — Kansas:  Delaware. — ^Missouri:  Concord,  Ca- 
tawba, Delaware,  Hartford  Prolific,  Isabella,  Diana,  lona. — ^Minnesota: 
Delaware. — Michigan:  Concord,  Delaware. — Massachusetts:  Concord, 
Delaware. — ^New  Jersey :  Concord,  Isabella,  Delaware. — North  Carolina: 
Scuppernong,  Catawba. — ^New  York :  Delaware,  lona,  Catawba,  Isabella, 
Concord,  Salem,  Diana,  Adirondack,  Hartford  Prolific,  Eebecca,  Max- 

*  The  Taiieties  are  named  in  order  according  to  their  estimated  valoe. 
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atawny. — Ohio :  Concord,  Catawba,  Delaware,  Isabella,  lona,  Bogers's 
No.  15. — Pennsylvania:  Concord^  Isabella.  Catawba,  lona,  Hartford 
Prolific,  Diana,  Israella. — South  Carolina:  Scuppernong,  Catawba,  Isa- 
bella, Lenoir. — Tennessee :  Catawba.  Isabella,  Concord. 

Question  7.  What  varieties  are  in  nighest  repute  as  wine  grapes  f — Oon- 
necticut:  Delaware,  Concord. — Georgia:  Scuppernong. — Illinois :  Con- 
cord, Norton's  Virginia,  Catawba,  Clinton,  Delaware,  Ives,  lona,  Hart- 
ford Prolific,  Ilerbemont. — Indiana:  Catawba,  Delaware,  Ives,  Con- 
cord, Norton's  Virginia,  Isabella,  lona^  Clinton. — Iowa:  Concord,  Dela- 
ware, Clinton,  Catawba,  Norton's  Virginia,  Rogers's  No.  4. — Keutncky: 
Catawba,  (in  old  vineyards,)  Ives,  Delaware. — Kansas:  Delaware. — ^Mis- 
souri: Norton's  Virginia,  ConconL  Catawba,  Delaware,  Herbemont, 
Clinton,  Ives. — Minnesota :  Concoru. — JVIichigan :  Delaware,  Concord. — 
Massachusetts:  Concord,  Delaware. — New  Jersey:  Delaware,  Clinton. — 
North  Carolina :  Scupi)emong. — New  York :  Delaware,  lona,  Catawba, 
Isabella,  Conconl,  Clinton,  Oporto. — Ohio:  Catawba,  Delaware,  Con- 
cord, Ives,  Norton's  Virginia,  Clinton. — Pennsylvania:  Catawba,  Del- 
aware, Isabella,  Concord,  Clinton,  lona,  Ives.— South  Carolina:  Scup- 
pernong, Clinton. — ^Tennessee:  Maury,  Mauch. — Wisconsin:  Isabella, 
Catawba. 

Question  8.  What  varieties  are  principally  grown  t — Arkansas :  Ca- 
tawba, Concord. — Connecticut:  Hartford  Prolific,  Concord. — Delaware: 
Concord. — Georgia:  Scuppernong. — Illinois:  Concord,  Catawba,  Clin- 
ton, Hartford  Prolific,  Delaware,  Norton's  Virginia,  Isabella,  Herbe- 
mont,  lona,  Diana,  Ives. — Indiana :  Concord,  Catawba,  Isabella^  D^a- 
ware,  Ives,  Norton's  Virginia,  Clinton^  Diana,  Hartford  Prolific,  lona.— ^ 
Iowa:  Concord,  Clinton,  Norton's  Virgiiua,  Catawba,  Rogers's  No.  4, 
Delawarc-^Kentucky,  (old  vineyards,)  Catawba;  (new  vineyards,)  Ives, 
Concord,  Delaware,  Diana,  Norton's  Virginia. — Kansas:  Concord. — 
Missouri :  Concord.  Norton's  Virginia,  Catawba,  Delaware,  Clintoii, 
Herbemont,  Isabella,  lona. — Minnesota:  Concord,  Northern  Musca- 
dine.— Michigan:  Concord. — Massachusetts:  Concord. — ^New  Jersey: 
Concord,  Isabella. — North  Carolina:  Scuppernong. — New  York:  Isa- 
bella, Delaware.  Concord,  Catawba,  Diana,  lona,  Clinton,  Salem,  Hart- 
ford Prolific. — Ohio :  Catawba,  Concord,  Isabella,  Delaware,  Ives,  Nor- 
ton's Virginia,  Clinton,  Hartford  Prolific,  Diana. — ^Pennsylvania:  Con- 
cord, Isabella,  Catawba,  lona,  Diana,  Hartford  Prolific,  Clinton,  Crev- 
eling. — South  Carolina:  Scuppernong,  Catawba. — Tennessee:  Cataw- 
ba.— Wisconsin  :  Concord,  Delaware. 

Question  9.  What  varieties  give  the  Jieaviest  mv^st  on  the  sugar  scale? — 
Connecticut:  Delaware.— Georgia :  Pauline,  (98,)  Herbemont,  (93,)  Ca- 
tawba, (85.)  Scuppernong,  (70.) — Illinois:  Delaware,  Norton's  Virginia, 
Catawba,  Eulander,  Concord,  Herbemont,  Clinton. — Indiana :  Catawba, 
Delaware,  Ives, Concord. — Iowa:  Delaware,  Norton's  Virginia,  Catawba, 
Concord,  Clinton.— Kentucky :  Norton's  Virginia. — Kansas :  Delaware.-^- 
Missouri:  Norton's  Virginia,  Delawai*e,  Concord,  Catawba. — Minnesota: 
Delaware,  lona. — ^Michigan :  Delaware. — Massacnusetts:  Delaware,  Clin- 
ton, Concord. — North  Carolina :  Scuppernong.- New  York:  Delaware, 
il03,)  lona,  (101,)  Diana,  Clinton.— Ohio :  Delaware,  (HO^  Catawba,  (95,) 
Norton's  Virginia.  (98.)  Concord,  (81.) — Pennsylvania:  Delaware,  (100,) 
lona,  (100,)  Isabella,  Catawba.— South  Carolina:  Catawba,  Pauline. 

Question  10.  Wluit  varieties  are  most  subject  to  leaf  diseases^  and  to  what 
extent  are  they  injured  t — ^Arkansas :  Isabella,  badly ;  Concord,  slightly .^ — 
Connecticut:  All  varieties  more  or  less  except  Ives.— -Georgia :  Pauline, 
Herbemont,  and  all  the  varieties  of  the  Vitis  Ldbrusca. — Illinois:  Ca- 
tawba, Delaware,  Clinton,  Isabella,  Rebecca,  Diana,  Iona,Ives,-Hartford 
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ProMo,  MaxatawDy,  Israella,  Creveling. — ^Indiana:  Catawba^  Delaware, 
Isabella.  Cuyahoga,  lona,  Israella,  Concord,  Diana. — Iowa :  Clinton,Oa- 
tawba,  Diana,  Isabella,  Rogers's  Hybrids,  Allen's  Hybrid,  lona. — Ken- 
tucky :  Rogers's  Hybrids,  Delaware,  Clinton,  Tokalon,  and  all  varieties  if 
pruned  in  summer. — Kansas:  Delaware,  Catawba;  about  three-tenths. — 
Missouri :  Catawba,  Delaware,  Isabella,  lona,  Clinton. — Michigan :  Isa- 
bella, lona,  Israella. — Massachusetts:  Delaware,  Creveling,  Israella, 
Dinna  Hamburg;  Creveling,  four-tenths  to  five-tenths. — ^New  Jersey: 
Delaware,  Creveling,  Rebecca,  lona,  Diana,  Allen's  Hybrid,  Maxataw- 
^y. — ^New  York. — Delaware,  five- tenths;  Adirondack,  four-tenths;  Wal- 
ter, three-tenths ;  Allen's  Hybrid,  three-tenths;  Isabella,  two- tenths; 
Concord,  one-tenth ;  Diana,  one-tenth ;  Rebecca,  one-tenth ;  lona,  one- 
tenth  ;  Israella,  one-tenth. — Ohio :  Catawba,  Delaware,  lona,  Isabella, 
four-tenths  to  five-tenths ;  Rogers's  Nos,  3,  4,  15,  three-tenths  to  five- 
tenths :  Allen's  Hybrid,  four-tenths;  Israella,  three-tenths j  Clinton, 
lona,  Diana,  one-tenth  to  three-tenths.  Always  most  iiyurious  to 
plants  that  are  overloaded  with  fruit ;  prevents  ripening  of  wood,  and 
weakens  the  vitality  of  the  plant. — Pennsylvania :  All  varieties  are  sub- 
ject to  leaf  blight,  sometimes  to  the  extent  of  seven-tenths  of  the  foli- 
age, except  Concord,  Hartford  Prolific,  and  Korthem  Muscadine.— « 
South  Carolina:  Catawba.  Isabella. — ^Tennessee:  Isabella,  very  badly. — 
Wisconsin :  Little  or  no  aisease. 

Qtiestion  11.  Wliat  varieties  are  most  subject  to  roty  and  to  wluU  extent  f — 
Arkansas:  Clinton,  Isabella. — Connecticut:  Diana.— Georgian  Catawba^ 
Isabella,  six-tenths. — Illinois:  Catawba,  seven-tenths  to  entire;  IsabellSi, 
five-tenths  to  eight- tenths ;  Clinton,  four-tenths  to  six-tenths ;  Creveling, 
five-tenths  to  seven-tenths ;  Diana,  five-tenths ;  Taylor's  Bullet,  three- 
tenths;  Tokalon,  three-tenths:  lona^  four-tenths;  Rebecca,  three-tenths; 
Concord  cracks. — ^Indiana:  Catawba,  three-tenths  to  eigh^tenths;  Isa- 
bella, three-tenths  to  eight- tenths ;  Diana,  three-tenths  to  five-tenths ; 
Concord,  two  tenths. — Iowa:  Catawba,  five-tenths  to  eight-tenths;  Diana, 
four-tenths;  Isabella  and  Clinton,  tliree-tenths ;  Concord,  one-tenth. — 
Kentucky :  Rogers's  Hybrids,  lona,  Catawba. — Kansas :  Catawba  rots 
badly  in  wet  seasons. — Missouri :  Catawba,  Isabella,  lona,  Tokalon. — 
Michigan:  Catawba,  Isabella. — Massachusetts:  Diana;  very  little  in 
other  varieties. — ^ew  Jersey:  Isabella  in  wet  locations  only. — ^North 
Carolina :  Catawba. — ^Kew  York :  Catawba,  three-tenths  to  four-tenths: 
Concord,  one-tenth  to  two-tenths ;  Diana  and  Delaware  on  low,  aUuvial 
lands  are  subject  to  rot  to  a  great  extent. — Ohio:  Catawba,  three-tenths 
to  eight-tenths;  Isabella,  three-tenths  to  six-tenths;  Israella.  three-tenths; 
Diana  and  lona,  three-tenths;  Concord,  one- tenth  to  tliree-tenths. — 
Pennsylvania:  Catawba  and  Isabella,  very  badly,  frequently  to  the 
extent  of  eight-tenths. — South  Carolina :  Catawba,  Warren. — ^Tennessee : 
Isabella  and  Catawba,  very  badly  after  bearing  two  or  throe  crops  oi 
fruit. — ^Wisconsin :  Allen's  Hybrid,  three-tenths. 

Question  12.  WJiat  effect  lias  shelter  or  protection^  of  any  Jcindj  in  pre- 
venting leaf  diseases  f — Arkansas:  Saunders's  sheltered  trellis  effectually 
prevents  leaf  diseases, — Connecticut:  Very  little  effect. —  Geor^a: 
Always  fair  when  grown  in  trees. — Illinois :  Favorable  wherever  tned ; 
even  riightly-covered  trellis  insures  against  mildew ;  protection  will  insure 
fair  crops  in  the  most  unfavorable  seasons. — Indiana :  Beneficial  where 
tried. — Iowa:  Good  where  it  has  been  tried. — Kentucky:  A  beneficial 
effect  to  all  tender-leaved  varieties. — Missouri :  Where  tried  has  exerted 
a  favorable  influence. — Massachusetts:  Beneficial  by  increasing  the 
temperature. — ^New  York :  Favorable  where  it  does  not  prevent  a  free 
circulation  of  air. — Ohio :  Vines  trained  against  buildings  and  on  covered 
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trellises  are  free  from  leaf  diseases;  instances  are  knawn  of  snceessftil 
culture  of  uncertain  varieties  under  shelter,  successive  crops  for  thirteen 
years  having  been  raised. — South  Carolina:  Most  excellent  effect 5  pre- 
vents leaf  diseases. — ^Tennessee :  Vines  protected  by  projecting  eaves  Or 
copings  always  do  well. 

Question  13.  Wlmt  effect  has  soil  in  reference  to  rot  in  the  berry  t — Illi- 
nois :  Low,  wet  soils  almost  invariably  produce  rot  in  the  berry ;  rich 
lands  also  seem  to  induce  rot  in  the  berry. — Indiana:  Wet  and  rich  soils 
are  the  prevailing  causes  of  rot  in  the  l>erry. — Iowa :  Uudrained  clay 
soils  cause  rot. — Kentucky:  Stiff,  retentive  subsoils^  keeping  water  near 
the  surface,  produce  rot. — Kansas :  Very  rich  soils  cause  rot  in  the 
grape.— Missouri :  Hot  in  the  berries  is  very  rare,  and  is  seen  on  rich  or 
heavy  clay  soils  only. — ^Massachusetts :  Not  liable  to  rot  on  dry  soils*— 
New  Jersey :  In  wet  seasons  and  on  wet  soils  we  have  rot  in  the  berries.— 
North 'Carolina:  The  rot  is  frequently  disastrous  on  rich  or  retentive 
soils.— New  York :  Only  on  low  grounds  and  wet  subsoils. — Ohio:  Heavy 
wet  soils  are  extremely  pernicious,  and  thought  to  be  the  iirimary  cause 
df  rot;  drained  soils,  even  clays,  are  almost  entirely  exempt. — Pennsyl- 
vania :  The  rot  is  most  destructive  on  undrained,  heavy  clays,  but  is 
also  induced  by  over-manuring  and  enriching  the  soil. — South  Carolina: 
We  seldom  escape  rot  in  the  berries,  on  heavy,  damp  soils. 

Question  14.  What  soils^  chemically  considered^  are  most  favorable  to 
health  and  vigor  ofplantj  and  perfection  of  fruit  f — Arkansas :  A  reddish 
day  soil,  intermingled  with  sand,  is  the  most  congenial,  so  far  as  experi' 
ence  confirms ;  on  pure  da^  the  crop  has  failed.— Connecticut :  A  good 
depth  of  limy,  loamy  soil  is  best— ^toorgia:  Soils  containing  alkaline 

ghosphates,  and  considerable  humus,  are  most  productive,  and  maintain 
ealtny  plants. — Illinois :  Silicious  and  calcareous  soils  are  well  suited ; 
also  gravelly  clay  soils,  if  somewhat  rolling  on  the  surfiice;  clay  subsoils 
are  very  good,  if  not  too  wet ;  especially  so  if  they  contain  some  iron  and 
lime.— Indiana :  Grapes  do  well  on  clays  if  properly  drained  and  Umed; 
also  very  fairly  on  graveUy  and  sandy  soils  when  properly  worked.-*- 
Iowa :  The  vines  seem  to  do  equally  well  either  on  eilicious,4^careous, 
or  gravelly  soils,  where  the  last  is  not  too  poor  or  light  Shales  are  very 
good.  Clayey  soils  produce  the  richest  fruit,  but  sandy  soils  the  greatest 
amount  of  vine. — Kentucky:  Soils  containing  much  oxide  of  iron  seem 
to  favor  the  rot — Kansas :  A  sandy  clay  soil  is  best  for  grapes. — Mis- 
souri :  The  most  favorable  soils  are  those  of  a  silicious  and  calcareous 
nature,  containing  magnesian  limestone,  with  potash  and  phosphates; 
clay  soils  are  very  good,  but  they  must  be  drained. — Michigan :  The 
earliest  and  sweetest  fruit  is  produced  on  clay  soils,  but  sandy  soils  give 
the  largest  and  best-looking  fruit — Massachusetts :  Where  the  growing 
season  is  short,  a  dry  sandy  soil  is  preferable. — North  Carolina:  A  light 
sandy  loam  gives  best  results. — ^New  York :  Calcareous  and  aluminous 
soils  abounSng  in  jphosphates;  shaly  soils  are  always  good. — Ohio: 
Calcareous  and  aluminous  soils,  well  drained;  also  rotten  shales. — Penn- 
sylvania :  Calcareous  soils  in  combination  with  iron  ;  shaly  and  silicious 
soils  are  very  well  adapted.— South  Carolina:  The  varieties  of  Vitis 
estivalis  prefer  silicious  soils ;  the  varieties  of  Vitis  vulpina^  those  of  an 
aluminous  character;  and  the  varieties  of  Vitis  rotundifolia  do  equally 
well  in  either ;  as  a  general  rule,  light  soils  are  best  if  supplied  with  lime 
and  potash. — Wisconsin :  A  loose  limestone  soil  is  perhaps  the  moat 
favorable;  sandy  day  soils  are  also  good,  but  very  stiff  clays  are  not  bo 
profitable. 

Question  15.  What  effects  have  been  observed  from  mechanical  conditions 
of  soilSj  Much  as  draining j  subsoHing^  and  other  ^Hiltural  ,operationstT^ 
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Arkansas:  Snbsoiling  and  trenching  show  marked  results  for  good.~ 
€k>nnecticnt:  Draining  is  indispensable  in  order  to  get  the  grape  to  grow 
in  originally  wet  soils. — ^Illmoist  Draining,  trenching,  and  good  ctilture 
are  necessary;  the  soil  should  be  well  pulverized  and  manipulated  before 
planting. — Indiana:  Draining  seems  indispensable  in  most  soils;  sub- 
soiling  and  good  culture  generally  are  always  attended  with  marked 
results. — Iowa:  Deep  plowing,  in  conjunction  with  draining  and  subsoil- 
ing,  prevents  rot  to  a  very  great  extent. — Kentucky :  Draining  and  sub- 
soiling  pay  well.— Kansas :  We  find  the  best  results  on  drained  soils,  and 
shallow  after-culture. — ^Missouri :  The  yield  of  fruit  is  largely  increased 
by  draining,  trenching,  and  subsoiling. — Massachusetts:  Draining  is 
useful. — ^North  Carolina:  The  products  are  greatly  improved  by  proper 
stirring  and  culture  of  the  soil. — New  York :  Draining  and  subsoiling 
.are  of  essential  benefit,  making  the  growth  more  certain,  and  preventing 
injrny  from  drought.— Ohio :  Very  dry  soils  are  vastly  improved  by 
trenching;  draining  is  indispensable  in  stiff  clays, and  subsoiling  favor- 
able ;  gc^  clean  culture  wiD  always  be  attended  by  best  crops. — Penn- 
sylvania: Under-draining  is  always  attended  with  good  results  in  tena- 
cious soils« — South  Carolina:  Draining  is  absolutely  necessary  in  clay 
soils ;  subsoiling  is  useful  in  aluminous  lands,  but  of  no  use  in  silicious 
soils. — ^Tennessee:  Draining  and  deep  culture,  e8i)ecially  on  poor  soils, 
are  of  great  benefit. — Wisconsin:  Deep  culture  is  necessary  in  dry 
summers. 

Question  16.  What  effect  has  elevation  upon  ihe  health  of  the  vinef  Give 
results  of  observationsy  tmd  opinion  as  to  the  proper  height  above  valle^s^^- 
Arkansas:  Other  tilings  being  appropriate,  we  prefer  low  situations, 
because  they  are  sheltered  from  heavy  storms.— Connecticut :  No  differ- 
ence if  the  ground  is  dry  in  the  valleys. — Illinois :  Elevated  rolling  lands 
are  decidedly  the  best,  but  elevation  is  not  so  important  when  near  large 
bodies  of  water ;  near  small  streams,  or  in  valleys  distant  from  water,  an 
elevation  of  from  one  hundred  and  fifty  to  two  hundred  and  fifty  feet  is  much 
preferable;  very  liable  to  fi-eeze  in  low  ground^. — Indiana:  An  eleva- 
ted position  is  ^ways  the  best;  grapes  are  healthier,  with  much  less  dis- 
position to  rot,  even  in  wet  seasons,— Iowa:  An  elevation  of  fifty  to  two 
hundred  feet  above  streams  has  proved  best. — Kentucky :  There  is  no 
^estion  but  that  elevated  edtes  are  to  be  preferred,  where  the  air  can 
circulate  fr^eely,  and  be  protected  from  slight  frosts. — Kansas:  Elevations 
of  tftj  to  one  hundred  feet  above  valleys,  with  grounds  sloping  to  the 
south,  are  ttie  best— ^Missouri:  Elevations  of  from  three  hundred  to  four 
hundred  feet  above  water-level  have  proved  the  very  best,  for  health  and 
value  of  products. — ^Minnesota :  The  best  vines  are  those  cultivated  on 
elevations  one  hundred  to  two  hundred  feet  above  the  river. — Massachu- 
setts :  Side  hiUs  (of  no  great  elevation)  with  southern  slopes  are  the 
most  favorable;  northern  slopes  and  low  frosty  hollows  must  be  avoided 
here. — ^North  Carolina:  The  ocuppemong  grape  does  best  in  low  lands, 
but  other  varieties  succeed  only  on  elevattons :  on  the  mountain  sides, 
where  we  are  exempt  from  occasional  late  ana  early  ftx)sts,  failure  has 
never  been  known ;  in  low  valleys  they  are  destroyed  by  blight  and 
rot.-^New  York :  Our  best  vineyards  are  on  condderable  elevations,  from 
fifty  to  four  hundred  feet  above  the  valley.  On  these  high  lands^we  are 
not  subject  to  early  frosts  in  autumn,  and  the  vine  is  healthier  generally 
than  in  low  grounds.— Ohio:  Elections  are  considered  good,  but  opin- 
ions differ  as  to  height;  some  prefer  being  within  range  of  fogs;  fifty  to 
three  hundred  feet  above  cre^s  and  smdl  streams  exempts  from  early 
£edl  frosts,  and  vkieyards  are  g^erasUy  more  healthy;  where  there  are 
Istsgu  bodies  of  wateir^  cdevation  seems  of  but  little  consequence.- Penn* 
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sylvania :  Elevations  of  from  two  hundred  to  four  hundred  feet  are  safer 
in  early  and  late  firosts,  and  both  the  fruit  and  the  vines  are  superior  to 
the  production  of  low  grounds. — South  Carolina:  The  best  grape  region 
is  that  above  the  £rost-belt  on  the  mountain  slopes;  this  is  clearly  indi- 
cated by  the  fact  that  a  diseased  grape  leaf  or  ben^  has  never  been  seen 
on  these  elevated  lands. — Tennessee :  We  find  decidedly  the  best  grapes 
on  elevated  positions. — Wisconsin :  Elevations  are  subject  to  destructive 
wind-storms. 

Question  17.  H418  any  variety  of  theforeUpt  grape  proved  remutierative  in 
vineyard  culture  f — The  returns  uniformly  express  a  negative  answer  to 
this  question. 

Question  18.  What  is  the  effect  of  summer  pruning^  and  what  metliod  of 
winter  pruning  is  best  t — ^Arkansas :  Judicious  summer  pruning  assists  in 
developing  the  fruit;  any  system  of  renewal  is  good  for  winter  pruning. — 
Connecticut:  Vines  that  are  allowed  to  nin  all  summer  without  pruning' 
invariably  yield  large  crops. — Delaware:  When  summer  pruning  is  judi- 
ciously perlbrmed,  it  has  a  tendency  to  increase  the  quantity  and  quality 
of  the  fruit,  and  also  tends  to  promote  maturity  of  growth. — Georgia : 
We  find  summer  pruning  injurious. — Illinois:  AU  known  methods  of 
pruning  are  more  or  less  practiced.  Summer  pruning  is  considered  hurt- 
ful, according  to  its  severity.  Cases  are  cited  of  severe  summer  pruning 
causing  a  loss  of  half  of  the  crop. — Indiana :  Summer  pruning  should  be 
limited;  it  is  injurious  if  severe.  All  methods  of  renewal  and  spur 
methods  of  winter  pruning  are  practiced. — Iowa:  Summer  pruning  is 
injurious,  if  it  involves  the  removal  of  much  of  the  foliage.  A  moderate 
pinching  of  the  points  of  fruiting  shoots  checks  growth  and  improves 
the  fruit.  The  renewal  and  other  systems  of  winter  pruning  are  prac- 
ticed.— Kentucky:  On  the  whole,  summer  pruning  is  considered  injurious, 
and  should  be  abandoned. — Kansas :  Summer  pruning  should  be  strictly 
confined  to  pinching  out  the  points  of  shoots,  and  not  removing  them 
entirely. — Missouri :  Summer  pinining  is  practiced  to  a  moderate  extent. 
The  winter  pruning  takes  place  in  November.  All  modes  are  practiced. — 
]^chigan :  Summer  pruning  is  deemed  hurtful  when  carried  to  any  con- 
fflderable  extent.  The  winter  pruniog  is  on  the  renewal  system. — ^Massa- 
chusetts: Very  little  summer  pruning.  Winter  pruning  on  the  spur 
system. — North  Carolina:  Summer  pruning  severely  injures,  and  some- 
times kills  the  vine  in  this  locality. — ^New  York:  Summer  pruning  is 
injurious,  except  so  far  as  to  check  the  growth  of  rampant  shoots,  or 
remove  superfluous  wood.  All  systems  of  winter  pruning  are  practiced, 
but  the  renewal  mode  is  preferred.— Ohio 4  Summer  pruning  is  injurious 
as  an  unqualified  system,  but  is  favorable  to  the  extent  of  removing 
superfluous  buds,  and  checking  over  luxuriant  growth.  Many  systems  of 
winter  pruning  are  practiced,  but  the  renewal  system  is  preferred.  The 
system  of  horizontal  arms  with  spurs  has  resulted  in  comparative  fail- 
ure.— Pennsylvania:  Moderate  summer  pinching  is  favorable  to  increase 
in  the  size  of  fruit,  but  is  likely  to  increase  the  present  at  the  expense  of 
subsequent  crops.  Winter  pruning  is  varied,  both  the  renewal  and  the 
spur  system  in  various  modifications  beLog  practiced. — South  Carolina : 
Summer  pruning  is  not  practiced.  The  renewal  system  has  been  adopted 
in  winter  pruning. — Tennessee :  No  sttmmer  pruning  done. — ^Wisconsin : 
Summer  pruning  is  found  to  be  beneficial  when  done  with  judgment 
Winter  pruning  is  done  in  November. 

Question  22.  What  insects  are  most  iiyurious  to  tlie  vine^  and  what  is  the 
extent  of  the  injury;  and  what  remedies  luLve  proved  efficient t — Arkansas: 
*The  leaf  roller  is  somewhat  troublesome  on  all  varieties,  except  the  Scup- 
pemong  and  Clinton^-^Connecticut :  The  thrips  is  sometimes  very  in- 
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iarioa& — ^Delaware :  A  small  corcnlio,  the  name  of  wMch  has  not  been 
determined,  is  very  destructive.— Georgia:  No  trouble  from  insects. — 
Illinois:  The  leaf  folder,  thrips,  borer,  and  curcuUo  are  occasionally 
found  in  vineyards.  Shaking  and  hand-picking  are  the  only  known 
remedies  for  the  last  named. — Indiana:  Insects  are  not  troublesome, al- 
though rose  bugs  occasionally  devastate  the  young  fruit  bunches. — Iowa: 
The  leaf  roUer  and  thrips  are  the  principal  insect  enemies.  Thelirst  name<l 
can  be  destroyed  by  dusting  with  hellebore  powder. — Kansas :  The  thrips 
is  sometimes  seen,  but  not  to  any  great  extent. — Missouri :  The  rose  bug, 
thrips,  and  some  other  insects  are  to  be  seen,  but  not  to  any  great 
extent. — IMinnesota:  No  injury  from  insects. — Massachusetts:  liosebugs 
are  troublesome. — ^New  Jersey:  Rose  bugs  sometimes  destroy  the 
crops. — ^North  Carolina:  The  Scuppemong  grape  is  exempt  from  all 
insect  enemies;  other  varieties  are  sometimes  injured. — ^New  York: 
The  grape  beetle,  thrips,  rose-bug,  and  caterpillar  appear.  Whale-oil 
soap  and  dusting  with  lime  are  good  preventives.— Oliio :  A  worm 
that  eats  its  way  from  one  berry  to  another  does  considerable  iiyury. 
The  thrips  is  most  destructive  upon  thin  and  smooth-leaved  varieties. 
They  have  been  prevented  by  washing  the  vines  with  a  mixture  of  soft- 
soap  and  sulphur  in  the  fell,  after  the  decay  of  the  foliage j  also  by 
fumigating  with  tobacco  smoke  on  their  first  appearance.  Lime  and 
sulphur  sprinkled  on  the  leaves  are  also  effective.  The  rose  bug,  steel- 
blue  beetle,  and  curcuUo  are  occasionally  troublesome. — ^Pennsylvania: 
Various  insects  make  their  appearance,  but  none  of  them  are  very  in- 
jurious^ except  the  thrips  in  some  dry  season. — South  Carolina :  The 
thrips  IS  occasioually  troublesome. — Tennessee:  No  insect  of  any  mo- 
ment.—Wisconsin:  The  thrips  to  a  small  extent. 
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According  to  the  above  reports,  the  most  popular  varieties  for  table  use 
are,  1st.  Concord ;  2d,  Delaware ;  and,  3d,  Catawba.  Those  in  highest 
repute  lor  wine,  are,  1st,  Delawlore ;  2d,  Concord }  3d,  Catawba  and  Soup- 
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pernong  in  the  southern  States.  The  varieties  principally  grown  are 
the  Concord  and  Catawba,  but  the  newer  varieties  are  rapidly  being  dis- 
seminated, and  their  respective  merits  will  be  tested  in  a  few  years.  On 
the  must  scale  the  Delaware  shows  the  greatest  uniform  amount  of 
sugar,  next  the  lona ;  the  Catawba  and  If  orton's  Virginia  are  also 
favorably  mentioned  in  this  respect. 

In  regard  to  mildew  and  other  leaf  diseases,  no  variety  appears  to  be 
entirely  exempt;  Concord,  Ives,  Hartford  Prolific,  and  Northern  Musca- 
dine appear  to  suffer  the  least,  and  it  is  probably  owing  to  this  exemp- 
tion fipom  severe  leaf  injury  that  these  varieties  are  so  prominent. 

Rot  in  the  berry  is  almost  as  universal  as  leaf  blights,  nearly  all  the 
varieties  being  liable  under  certain  conditions.  If  any  exceptions  are 
made  they  refer  to  the  family  of  summer  grapes,  the  cultivated  varieties 
of  which  are  the  Elsinboro,  Norton's  Vir^nia,  Lenoir,  Cunningham, 
Herbemont,  &c.;  these  api)ear  to  be  noted  for  their  freedom  from  rot 
Old  vines  are  also  more  generally  liable  to  rot  than  those  in  young  planta- 
tions. 

Shelter  fit)m  dews  and  other  atmospheric  changes  is  considered  advan- 
tageous in  modifying  leaf  diseases.  It  has  long  been  observed  that  vines 
growing  under  the  partial  protection  of  the  overhanging  eaves  of  a 
building,  also  those  allowed  to  ramify  unmolested  on  the  branches  of 
trees,  are  generally  exempt  from  injury.  Covered  trellises  seem  to 
exert  a  similar  influence. 

The  eft^t  of  soil  with  reference  to  rot  In  the  berry  seems  to  be  very 
decided.  Soils  that  retain  water,  as  undrained  clays,  are  very  likely 
to  rot  the  fruit  of  grapes,  more  especially  when  the  plants  are  over  four 
or  five  years  old.  Very  rich  bottom  lands  are  also  conducive  to 
this  disease^  Wet  seasons  are  more  fatal  than  dry  on  any  soil^  the 
primary  cause  appearing  to  be  an  excess  of  water  in  the  soil. 

The  chemical  constitution  of  the  soil  does  not  seem  to  exert  any  veiy  * 
marked  influence  on  the  growth  of  the  vine;  clayey  soils  produce  the 
richest  fruit,  as  also  the  earliest  ripe;  the  latter,  however,  depending 
upon  the  moisture  of  the  season ;  success  evidently  depends  rather  upon 
its  physical  qualities.  The  conviction  is  gradually  gaining  ground  that 
all  grape  soUs  should  be  artificially  drain^,  unless  they  actually  rest  on 
an  extremely  porous  strata;  deep  culture,  or  rather  deep  preparation  of 
the  ground,  is  also  strongly  recommended  in  connection  with  draining, 
the  two  operations  being  of  much  benefit  only  when  simultaneously  per- 
formed; draining  being  of  little  value  unless  the  soil  is  deeply  cultiva^ed^ 
and  deep  culture  of  but  little  value  unless  the  land  is  drained. 

The  effect  of  elevation  upon  the  health  of  the  vine  is  considered  as 
liEivorable;  the  reports  are  nearly  unanimous  on  this  point.  Not  only 
are  high  lands  more  favorably  disposed  to  drainage  mcilities,  but  the 
greater  immunity  from  late  spring  and  early  fall  frosts  is  of  vast  import- 
ance. Localities  contiguous  to  large  bodies  of  water  are  pre-emuiently 
favored  in  this  respect,  but  small  streams  in  sheltered  valleys  have  an 
injurious  rather  than  a  beneficial  influence^ 

The  returns  are  entirely  unanimous  in  regard  to  the  failure  of  the  for- 
eign grape  in  vineyard  culture,  a  fact  which  should  be  considered  by 
those  who  are  still  experimenting  with  foreign  wine  grapes  east  of  the 
Bocl^  Mountains. 

Summer  pruning,  so  far  at  least  as  it  involves  the  removal  of  any 
great  amount  of  foliage,  is  generally  abandoned  as  iiyudicious,  and  tend- 
ing to  positive  ii\jury.  If  performed  early  in  the  season,  and  only  to  the 
extent  of  partially  checking  the  growth  of  certain  shoots,  more  particu- 
tavly  tkose  that  are  bearing  frnlt,  it  is  benefldal^  but  to  remove  a  quan- 
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tity  of  healthy  foliage  at  any  i)eriod  during  the  active  growth  is  certain 
to  result  in  injury. 

The  modes  of  winter  pruning  are  rather  indefinitely  described,  and 
various  modifications  of  renewal  and  spur  pruning  are  practiced.  The 
renewal  method  seems  to  have  the  preference,  although  it  is  evident 
that  very  widely  varying  practices  are  included  in  the  term. 

No  serious  injuries  from  insects  are  reported.  The  thrips  is  most 
troublesome,  but  no  practical  and  at  the  same  time  effectual  mode  of 
destroying  them  has  been  made  apparent. 
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Though  tlio  peanut  lias  been  cultivated  in  Virginia  to  some  extent 
from  a  remote  date,  it  is  only  si-nee  the  war  that  the  crop  has  becx)me  of 
primary  importance  in  the  section  of  the  State  peculiarly  adapted  to  its 
production.  The  greater  part  of  Eastern  Virginia  was  by  tiuiis  occu- 
pied by  both  of  the  contending  armies;  and  as  nearly  eveiy  farmer 
raised  peanuts  enough  for  his  family,  and  some  to  spare,  their  merits 
became  extensively  known  among  the  soldiers;  so  that  when  the 
armies  were  disbanded  a  knowledge  of  them  was  carried  to  every  part 
of  the  country.  It  is  doubtless  to  this  cause,  more  than  to  any  other,  that 
we  are  to  ascribe  the  extraordinary  impulse  given  to  their  culture 
within  the  last  few  years.  So  rapid  has  been  its  extension  that  the  crop 
of  each  successive  year  has  been  threefold  greater  than  that  of  the  year  pre- 
ceding, and  at  prices  fully  maintained.  The  crop  of  18G8  in  Virginia  is 
estimated  to  have  aggregated  about  three  hundred  thousand  bushels, 
the  average  price  of  which  was  about  $2  75  per  bushel.  Such  enormous 
profits  in  tha  present  depressed  condition  of  our  agriculture  are  wqU  cal- 
culated to  keep  up  the  same  mtio  of  increase  for  1869,  so  that  the  pro- 
duct might  be  safely  estimated  at  a  million  of  bushels  if  it  were  not  that 
many  of  the  new  planters  have  embarked  in  the  business  without  an 
adequate  knowledge  of  the  conditions  necessary  to  success. 

The  preparation  of  the  soil,  however,  is  shrouded  in  no  mystery,  while 
the  subsequent  culture  is  almost  as  simple  and  scarcely  more  expensive 
than  that  of  com.  Tliis  may  be  inferred  from  the  fact  that  some  plants 
ers  put  as  much  as  a  hundred  acres  in  i>eanuts,  and  not  a  few  from 
thirty  to  fifty  acres,  in  addition  to  other  crops.  To  attain  the  best  suc- 
cess the  planter  should  not  be  lacking  in  any  one  essential,  and  in  order, 
therefore,  to  treat  the  subject  intelligently,  it  will  be  presented  under 
several  heads. 

SOIL. 

Any  soil  that  can  be  put  in  a  friable  condition,  and  kept  in  that  state, 
will  produce  peanuts :  but  that  which  is  best  adapted  to  their  growth  is 
a  light,  gray  soil,  without  being  very  sandy.  The  color  of  the  pods 
always  partakes  of  the  color  of  the  soil :  and  as  the  brightest  pods  always 
bring  the  most  money,  so  the  gray  land  is  to  be  preferred.  When 
harvested  they  are  perfectly  clean,  scarcely  a  particle  of  soil  adhering 
to  tliem.  Not  so  with  red  or  chocolate  colored  lands.  They  leave  a 
stain  on  the  pods,  of  which  they  cannot  be  divested  even  by  washing — 
a  practice  frequently  resorted  to  for  the  purpose  of  getting  a  fancy 
article.  When  taken  to  market  the  bright  nuts  will  command  from  ten 
to  fifteen  ccjits  more  per  bushel  than  the  brown,  though  equal  in  all  other 
respects.  The  gray  ^oil  is  therefore  to  be  selected  when  there  is  free- 
dom of  choice,  but  the  brown  soil,  when  of  the  right  texture,  is  equally 
productive. 

In  choosing  a  site  for  planting,  reference  should  be  had  to  the  crop  of 
the  previous  year.  Peanuts  require  a  clean  soil;  they  will  follow  any 
hoed  crop  to  advantage,  with  the  exception  perhaps*  of  sweet  potatoes. 
Com  laud  is  generally  preferred.    In  tide- water  Virginia  madx  of  th» 
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land  was  heavily  marled  in  former  years,  and  whenever  this  is  the  case 
an  imi)ortant  and  perhaps  the  chief  requisite  to  success  bas  been  already 
provided.  The  peanut  will  not  tmit  except  on  a  calcareous  soil.  The 
vines  may  grow  with  the  greatest  luxuriance,  covering  the  whole  ground, 
but  in  the  absence  of  lime  or  marl  the  pods  do  not  All :  they  turn  out  to 
be  nothing  jnore  than  what  is  popularly  called  *^pops."  If,  then,  the 
land  has  not  been  previously  marled  or  limed,  it  will  be  necessary  to 
apply  say  a  hundred  and  fifty  bushels  of  marl,  or  fifty  bushels  of  lime, 
to  the  acre.  .The  kind  of  lime  chiefly  used  of  late  years  is  burned  oyster 
shells,  which  may  be  had  in  abundance  in  all  the  large  towns.  It  is 
applied  in  either  of  several  ways,  according  to  the  convenience  of  the 
planter,  and  with  about  equally  good  effect.  If  there  is  any  choice, 
spreading  broadcast  is  perhaps  the  best,  to  be  done  before  the  land  is 
plowed;  in  which  case  the  quantity  should  be  about  fifty  bushels  to  the 
acre.  A  favorite  mode,  where  a  large  surface  is  to  be  planted,  is  to 
strew  the  lime  in  the  furrow  over  which  the  bed  is  to  be  raised  for  plant- 
ing. In  this  case  a  less  quantity  wUl  answer,  by  reason  of  its  being 
more  concentrated — say  twenty  bushels.  Other  planters,  again,  who 
are  hurried  in  their  work,  spread  the  lime  over  the  beds  after  the  crop  is 
planted,  at  the  rate  of  about  thirty  bushels  to  the  acre.  Either  mode  is 
attended  with  good  success;  but  wherever  it  is  practicable  to  have  a 
choice  of  land  that  has  been  suflSciently  marled  or  limed  in  former  years, 
and  preserved  by  judicious  culture,  the  best  results  are  found  to  follow. 
In  such  cases  the  yield  not  unfrequently  reaches  a  hundred  bufehels  to 
the  aci'e.  Last  year  the  writer  was  told  by  a  planter  of  the  highest 
character  that  on  twelve  acres  of  such  land  as  has  been  just  described 
he  sold  fourteen  hundred  bushels  of  nuts  of  prime  quality,  besides  saving 
an  ample  supply  for  seed.  The  product  ranges  from  the  quantity  stated 
down  to  twenty-five  or  thirty  bushels  to  the  acre,  according  to  the  skill, 
or  want  of  skill,  of  the  planter — a  fair  average  of  the  whole  being  esti- 
mated at  fifty  bushels. 

Few  persons  make  peanuts  part  of  a  regular  system  of  rotation,  but 
the  pre-eminent  success  of  a  gentleman  who  has  followed  the  plan  is 
worttiy  of  special  reference.  Mr.  Henry  M.  Butts,  of  Southampton 
County,  Virginia,  has  for  years  pursued  the  following  course:  The  lot 
intended  for  peanuts,  say  next  year,  has  been  seeded  in  stock  peas  this 
year,  the  vines  to  be  plowed  in  some  time  in  September.  The  vines  afford  a 
great  quantity  of  vegetable  matter,  which  becomes  thoreughly  decomposed 
by  the  time  for  planting  the  crop.  When  the  season  for  planting  is  at  hand, 
the  ground  is  replowed  and  laid  off,  and  ten  bushels  of  lime  and  a  hun- 
dred and  fifty  to  a  hundred  and  seventy-five  pounds  of  superphosphate 
Arewn  in  the  furrows  to  be  ridged  over.  The  year  following  peanuts 
the  land  is  planted  in  sweet  potatoes,  with  a  liberal  dressing  of  stable 
manure.  The  third  year  it  is  laid  down  in  stock  peas  again,  to  be  fol- 
lowed by  peanuts  as  before,  always  repeating  the  lime  and  superphos- 
phate. The  crops  of  Mr.  Butts  averaged,  one  year  with  another,  not  less 
than  a  hundred  bushels  to  the  acre.  Last  year  from  ten  acres  he  sold 
thirteen  hundred  bushels  of  prime  peanuts,  entirely  exempt  from^pops,^ 
and  worth  three  dollars  per  bushel. 

CULTIVATION. 

Having  selected  the  ground,  it  is  to  be  plowed  with  a  one-horse 
plow  in  Mareh.  or  April  to  a  depth  not  exceieding  four  or  five  inches. 
The  advantages  of  shallow  culture  will  be  apparent  Irom  the  fact  that  the 
peduncles  continue  to  penetrate  the  earth  until  a  firm  bed  is  reached  on 
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which  to  deposit  the  .nut;  and  the  still  further  ftw^t  of  the  increased 
facility  aflTorded  in  harvesting,  as  will  appear  when  we  come  to  treat 
of  that  branch  of  the  subject.  • 

About  the  10th  to  the  20th  of  May  is  the  time  for  planting.  If  the 
hmd  is  thin  and  needs  manuring,  open  furrows  three  feet  apart,  and 
strew  in  a  hundred  to  a  hun<lred  and  twenty-five  pounds  of  Peru- 
vian guidio,  or  from  a  hundred  and  fifty  to  two  hundred  pounds 
of  superphosphate  of  lime.  The  former  is  generally  used,  because 
of  the  greater  certainty  of  getting  a  pure  article^  but  nothing  can  be 
better  than  the  latter  when  well  prepared.  The  furrow  is  then  to  be 
ridged  over  and  the  whole  surface  thrown  into  three-feet  beds,  which 
slKHild  be  reduced  to  within  two  or  three  inches  of  the  g:eneral  level  of 
the  field.  Then  mark  off  the  rows,  and  at  distances  of  eighteen  inches 
plant  two  seeds,  covering  them  an  inch  to  an  inch  and  a  half  deep — not 
more. 

In  ten  days  to  two  weeks,  according  to  the  weather,  the  young  plants 
begin  to  come  up.  As  it  is  very  important  to  get  a  good  start,  t£e  miss- 
ing hills  Should  be  replanted  at  the  earliest  moment  It  is  the  custom 
of  some  planters  to  put  an  extra  quantity  of  seed  in  every  fourth  or  fifth 
TOW,  to  furnish  plants  for  transplanting,  if  needed;  if  not  needed, 
they  can  be  thinned  out. 

As  soon  as  the  grass  makes  its  appearance  give  a  light  plowing, 
throwing  the  earth  from  the  vines,  and  following  with  the  hoe,  thoroughly 
removing  all  the  grass  from  the  row.  Plow  again  as  soon  as  the  grass 
SMtppears,  this  time  using  a  double  shovel  or  caltivator,  and  the  hoe  as 
before  directed.  If  the  season  should  prove  to  be  very  wet,  a  third 
working  may  be  necessary,  making  use  of  the  cultivator  and  hoe  again. 

Next  comes  the  time  for  laying  by,  the  vines  having  extended  nearly 
half  way  across  Uie  space  between  the  rows.  This  is  done  by  running 
a  mold-board  once  in  the  middle  between  th^  rows,  and  drawing  the 
earth  up  to  the  rows  with  the  hoe,  care  being  taking  not  to  cover  the 
vines  and  to  disturb  their  position  as  little  as  possible,  as  the  fruit  will 
now  be  forming.  It  will  be  necessary  also  to  guard  against  making  the 
bed  too  high.  When  there  is  grass  in  the  row  it  must  be  pulled  up  by 
hand.  Soon  after  this  the  vines  will  cover  the  whole  ground,  and 
repress  every  other  growth,  unless  it  may  be  a  chance  weed  that  escaped 
notice  at  the  former  working. 

HARYESTINO. 

The  time  for  harvesting  the  crop  is  from  the  15th  to  the  30th  of  Octo- 
ber, immediately  after  the  first  frost  When  the  crop  is  forward,  or 
when  it  is  an  object  to  get  a  portion  of  it  early  in  market,  the  operation 
may  be  commenced  in  the  latter  part  of  September;  but  the  longer  the 
vines  continue  to  grow,  the  greater  will  be  the  number  of  sound  pods. 
Select  a  time  when  the  weather  is  settled  and  fiivorable,  and  with  three- 
pronged  hoes  loosen  the  vines  along  the  rows.  Hands  follow  the  digger, 
pull  up  the  vines,  shake  the  dirt  from  them,  and  leave  them  in  the  same 
place.  In  dry  weather  they  will  be  suflacicntly  cured  in  two  days  to  be 
shocked.  Showery  weather,  though  it  may  somewhat  delay  the  curing, 
does  no  injury. 

One  of  the  advantages  of  shallow  culture  becomes  apparent  in  harves^ 
ing.  When  the  fruit  is  deposited  only  a  few  inches  below  the  surface, 
the  vine  is  detached  from  its  position  with  little  or  no  loss;  whcHi  the 
depth  is  greater,  the  stems  or  pedicels  are  liable  to  be  broken  off. 

In  shocking,  provide  stakes  seven  feet  long,  made  sharp  at  both  ends; 
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then  li^  two  fence  railB  on  the  ground  i^  a  £6nndation,  but  "^ib  eapports 
onflerQeAth  to  afford  free  aooess  to  the  air.  The  stakes  are  stock  in  tiie 
ground  at  convenient  intervals  between  the  rails,  the  stacks  built  up 
around  ttiem,  and  finished  off  by  a  cap  of  straw  to  shed  the  rain.  The 
diameter  of  the  stack  is  made  to  conform  to  the  spread  of  a  single  vine. 

After  remaining  about  two  weeks  in  the  stack  the  picking  should  be 
begun,  taking  off  none  but  the  matured  pods.  These  are  to  be  carried  to 
the  bam,  and  prepared  for  market  by  completing  the  drying  process,  and 
then  fanning  and  cleaning. 

The  most  tedious  part  of  the  work  is  the  picking.  An  expert  discrimi- 
nates at  a  glance  between  the  mature  and  immature  pods,  but  cannot 
pick  more  than  two  and  a  half  or  three  bushels  per  day.  A  machine  to 
perform  the  operation  would  be  a  most  valuable  invention.  Unless  the 
vianagement  in  the  bam  is  carefully  conducted,  there  is  great  danger, 
where  there  is  much  of  a  bulk,  that  the  peas  wiU  become  heated  and 
iLOuldy.  •  The  condition  in  which  the  early  deliveries  are  often  received 
at  market  renders  this  caution  quite  necessary.  In  fact,  there  is  as 
muoh  slovenliness  in  the  handling  of  this  crop  as  there  is  in  regard  to  any 
other;  perhafis  more,  for  the  reason  that  so  many  inexiwienced  persons 
engage  in  the  culture  every  year.  Until  the  pods  are  thoroughly  sea- 
soned, the  bulk  should  be  frequently  stirred  and  tnmed  over. 

A  certain  classification,  in  respect  to  quality,  obtains  in  peanuts  as  in 
every  other  article  of  agricultural  produce.  The  descriptive  terms  in 
general  use  are  "  inferior,"  "  ordinary,''  *'  prime,"  and  "  fancy ; "  but  these 
are  not  ^  definite  as  to  admit  of  no  intermediate  grades.  Assuming 
prime  to  be  the  standard,  and  that  the  prime  are  $3  75  per  bushel,  then 
mfirior  will  be  worth,  say,  $1  to  $1  50 ;  ordinaryj  $2  to  $2  50;  and /aiu 
$S.  Seed  peanuts  always  command  an  extra  price,  ranging  from  $3 : 
to  $3  50.  These  were  the  current  prices  for  the  crop  of  1806. 

YABIBTISS. 

There  are  two  very  distinct  varieties  of  the  peanut,  known  respectively 
by  the  names  of  the  Virginia^  and  the  Carolina  or  AJrican.  The  diver- 
sity between  them,  however,  does  not  amount  to  a  specific  difference, 
the  chief  characteristics  being  that  the  one  has  a  large  pod  and  bean, 
and  tbe  other  a  small  one.  The  Virginia  is  cultivated  almost  exclusively 
for  eating,  while  the  Carolina  is  principally  used  for  the  manufiEtcture  of 
oil,  which  cannot  be  distinguished  from  olive  oil,  and  is,  accordingly, 
sold  as  such.  The  standard  weight  of  the  Virginia  peanut  is  twenty- 
two  pounds  to  the  bushel :  that  of  the  Carolina  twenty-eight  pounds. 
In  the  markets  they  are  always  sold  by  weight. 

SEED. 

A  matter  of  primary  imiwrtance  is  to  provide  seeds  of  good  quality 
for  planting;  and  in  order  to  be  assured  of  their  excellence,  the  planter 
should  either  raise  them  himself,  or  buy  them  of  a  person  on  whose 
fidelity  he  can  rely.  If,  after  the  vines  are  dug  and  they  are  lying  in 
the  field,  they  should  be  exposed  to  frosty  weather,  the  germinat- 
ing principle  would  be  destroyed  or  impaired.  As  a  merchantable  article, 
however,  their  value  is  not  at  all  affected.  Neither  should  the  nuts 
become  the  least  heated  or  mouldy ;  nor  should  they  be  picked  off  the 
vines  while  wet,  or  before  they  are  thoroughly  cured.  It  is  obvious, 
therefore,  that  the  most  carefol  attention  is  requisite  in  this  matter. 
Previous  to  planting,  the  pods  should  be  carefuilly  shelled  &nd  every 
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fealty  beau' thrown  oat;  not  e^en  the  membrane  inolosing  tlu^  seed 
sboold  be  ruptured.  It  takes  about  two  bushels  of  peanuts  in  the  pod 
to  plant  an  acre. 

PEOFITS. 

The  relative  profits  of  peanuts  and  other  leading  crops  of  the  district 
of  country  in  which  they  are  severally  grown  may  be  determined  with 
a  near  approximation  to  accuracy.  Assuming  that  the  average  yield  of 
cotton  to  the  acre  is  half  a  bale,  or  two  hundred  and  twenty-five  i>ounds, 
and  that  it  is  worth  twenty-five  cents  a  pound,  the  aggregate  proceeds 
would  be  $50  25.  An  average  crop  oftobacco  does  not  exceed  six  hundred 
pounds,  nor  the  average  price  $10  per  hundred ;  the  gross  proceeds 
W9uld,  therefore,  amount  to  $60.  An  average  crop  of  peanuts  is  ftfty 
bushels  per  aci;e,  which  may  be  put  at  $2  50  per  bushel,  aggregating 
$125 ;  so  that  it  a])pears  that  at  one-half  the  price,  or  one-hidi'  the  pro- 
duct, the  peanut  is  as  profitable  as  either  cotton  or  tobacco.  So  far  as 
regards  the  expense  of  preparation  and  culture,  the  difierence  between 
peanuts  and  cotton  is  inconsiderable;  but  the  picking  of  the  cotton  is 
by  far  more  tedious  and  laborious  than  gathering  the  peanuts.  As  to 
tobacco,  the  crop  is  never  ofi'  the  hands  of  the  plajQter,  and  the^  cultiva- 
tion is  the  most  expensive  of  the  three,  leaving,  therefore,  less  dear 
profit. 

ooNCi>ui)iNa  nEMAByft. 

« 

The  peanut  crop  is  justly  considered  exhausting,  but  not  more  so,  it 
is  believed,  than  either  of  the  others  with  which  we  have  compared  it. 
Planters  who  have  been  long  engaged  in  the  culture  say  that  the  same 
ground  may  be  planted  for  a  succession  of  years,  provided  the  vines  are 
restored  to  the  soil,  and  a  moderate  application  is  annually  made  of  guano 
or  other  fertilizer.  Cotton,  under  a  similar  systezn,  may  be  planted  on 
the  same  land  for  an  indefinite  period  without  diminution  of  product. 

The  vines  of  the  peanut  make  a  large  quantity  of  very  nutritious 
provender,  which  is  eaten  with  avidity  by  cattle.  If  the  crop  is  dug 
before  frost,  it  is  equal  in  value  to  any  other  forage  plant.  As  the  pods 
are  picked  off,  the  vines  should  be  placed  under  shelter,  secure  from  the 
weather. 

On  account  of  the  profit  of  the  crop,  it  has  taken  the  place  of  tobacco 
to  a  considerable  extent  in  places  where  the  soU  is  adapted  to  it  This 
is  the  case  in  the  lar^e  tobacco-growing  counties  of  Amelia,  Nottoway, 
Palifax,  and  Bnuiswick,  besides  others  of  less  note.  How  far  north  the 
culture  may  be  extended  to  advantage  is  at  present  a  matter  of  con- 
jecture ;  but  in  the  tide- water  district  of  Maryland,  and  also  in  Delaware 
imd  the  southern  part  of  New  Jersey,  it  well  deserves  a  trial. 
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HISTORY  AND  HABITS. 

The  potato  (Solarium  tuberosum)  is  a  native  of  the  table-lands  «f  the 
Andes  of  South  America.  Centuries  ago  it  was  found  by  travelers 
growing  wild  in  Chili,  at  Cuzco  in  Peru,  at  Quito  in  Ecuador,  and  in 
the  forfests  of  Bogota  in  New  Granada,  8,694  feet  above  the  level  of 
the  sea.  Potatoes  have  been  cultivated  at  Quito  from  time  immemorial, 
and  are  among  the  finest  in  the  world.  This  city  is  situated  on  an  ex- 
tensive plain,  at  an  elevation  of  10,233  feet.  The  mean  temperature 
of  the  climate  throughout  the  year  is  about  sixty  degrees  Fahrenheit^ 
and  varies  from  this  but  little  at  any  particular  season.  T^e  country 
has  the  appearance  of  perpetual  spring.  There  are  no  sudden  ehanges 
from  heat  to  cold,  no  violent  storms  of  rain  and  wind.  The  land  is  re- 
freshed by  distilling  dews  and  gentle  showers. 

The  soil  of  these  table-lands,  which  are  the  uplifted  beds  of  an  ancient 
ocean,  is  generally  composed  of  disintegrated  rocks  aiDd  sheUs,  of  the 
detritus  of  the  mountains,  and  of  vegetable  mold,  and  belongs  to  the  geo- 
logical formation  of  the  secondary  or  the  tertiary  period.  It  is,  tiiere- 
fore,  light,  porous,  and  friable,  and  contains  large  proportions  of  sand^ime, 
and  vegetable  substances.  It  is  also  naturally  well  drained,  though 
retentive  of  sufftcient  moisture,  and,  from  its  elevated  and  airy  location, 
is  oool  and  moderately  dry. 

SuQh  is  the  native  home  of  the  potato,  where  it  grows  spontaneously, 
renewing  itself  from  year  to  year  from  its  tubers  and  seeds.  It*  retaiijs 
the  verdure  of  its  foliage  unimpaired  throughout  the  entire  season,  and 
when  its  tubers  and  seeds  are  ftdly  matured,  it  dies,  not  of  any  injury 
fi»m  external  influences,  but  bexjause  its  jmriod  of  life  has  terminated. 

From  this  brief  history  of  the  habits  of  the  potato,  the  following 
principles  may  be  deduced:  1.  That  the  location  for  its  culture  should 
be  elevated  and  airy.  2.  That  the  climate  should  be  temperate,  not 
sulg^t  to  extremes  of  heat  and  cold,  nor  violent  storms  of  wind  and 
rain,  having  a  mean  temperature  of  about  sixty  degrees,  3.  That  the 
soil  should  be  light,  well  drained,  and  comjrosed  of  the  proper  proi)or- 
tions  of  sand,  lime,  and  vegetable  mold. 

ThesQ  principles  lie  at  the  foundation  of  the  successftQ  cultivation  of  the 
potato.  If  they  are  redded,  good  crops  may  be  expected  ^  if  they  are 
neglected,  the  result  wilj  be  poor  crops,  degeneracy,  and  chsease  of  the 
pl^t.  Although  the  potato  is  of  tropical  origin,  (tropical  in  its  latitude 
though  not  in  climate,)  and  has  its  favorite  locality,  in  whiqh  it  will  grow 
with  certainty  and  in  perfection,  yet  such  is  its  adaptability  that  it  may 
h%  grown,  by  careftd  culture,  with  tolerable  success,  from  Patagonia  to 
Labrador,  and  from  the  Cape  of  Good  Hope  to  Iceland. 

DISEASES. 

There  are  difficulties  to  be  encountered  in  the  cultivation  of  the  potato, 

when  remdVed  from  its  native  locality,  which  are  unavoidaj)le,  and  can 

be  overcome  only  in  part  by  a  thorough  knowledge  of  itis  origin  and 

habits.    The  most  formidable  of  these  are  the  diseases  of  rus^  oorled 
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leaf,  and  rot.    The  first  two  are  only  the  incipient  stages  of  the  latter, 
and  the  causes  and  remedies  are  the  same  in  each. 

It  is  generally  believed  that  debility  is  a  predisposing  cause  of  the 
potato  rot,  and  usually,  if  not  always,  preliminary  to  its  attacks.  It 
may  be  induced  in  various  ways : 

1.  By  planting  small  and  imperfectly  matured  tubers. — ^Tubers  maybe  small 
in  consequence  of  the  feeble  constitution  of  the  plant,  or  because  they 
were  formed  late  in  the  season,  and,  therefore,  had  not  suflBcient  time  to 
attain  full  size  and  maturity.  It  is  a  law  well  established  in  the  vege- 
table kingdom,  and  also  in  the  animal,  that  like  produces  like.  By  this 
it  rs  not  meant  that  the  ofifepring  wiU  oe  exactly  like  the  parent  in  every 
particular,  but  simply  that  it  will  more  resemble  it  than  any  other 
variety.  If,  then,  we  plant  a  tuber  which  is  small  and  the  result  of  feeble 
growth,  wo  cannot,  by  any  principle  of  reproduction,  expect  anything, 
as  a  general  result,  but  a  smaU  and  feeble  offspring.  This  may  not 
always  be  folly  realized  at  once,  but  sooner  or  later  it  will  come. 

In'the  case  of  imperfectly  matured  tubers  it  is  well  known  by  all  that 
potatoes,  when  used  before  they  are  ripe,  are  unpalatable,  hard,  and 
water;y- .  These  qualities  result  principally  Irom  the  absence  of  starch, 
which,  according  to  the  analysis  of  Professor  Payeu,  made  with  seven 
varieties  of  the  potato,  constitutes  about  seventeen  parts  out  of  the 
twenty-six  parts  of  the  whole  solid  or  dry  matter  contained  in  the 
tuber — seventy -four  parts  of  the  tuber  being  water.  The  starch,  when 
converted  into  sugar  by  the  process  of  germination,  furnishes  food  for 
the  young  plant  in  the  early  stages  of  its  growth,  and  before  it  haa 
thrown  out  roots  by  which  it  may  draAV  any  nourishment  from  the 
earth. 

Now,  if  the  tuber  does  not  contain  a  proper  amount  of  starch,  in  con- 
sequence of  its  imperfect  maturity,  the  young  plant  cannot  get  the 
necessary  nourishment,  and  of  course  must  be  feeble  and  stinted  during 
tlie  period  of  its  growth  5  and  this  shock  to  its  constitution  cannot  be 
overcome  by  any  amount  of  fertility  of  soil  from  which  it  may  after- 
wards derive  its  food.  Hence  imperfection  and  debility  will  be  the  re- 
sidt,  and  a  foundation  ^vill  bo  laid  for  future  disease.  A  remedy  for  this 
debility  may  be  found  by  yearly  selecting  and  planting  full-sized  and 
perfectly  matured  tubers. 

2.  By  planting  tubers  ctit  very  small — Tubers  are  often  cut  into  very 
small  pieces,  containing  perhaps  only  one  or  two  eyes  at  most.  It 
is  obvious  that  pieces  so  small  can  contain  only  a  very  small  quantity  of 
starch  for  the  noui-ishment  of  the  young  plant.  It  must,  therefore, 
struggle  through  this  critical  period  of  its  existence  in  a  starved  con- 
dition, and  we  cannot  reasonably  suppose  that  it  wiU  ever  be  able  to 
overcome  this  want  of  "  a  good  start '^  at  the  commencement  of  .life,  by 
any  subsequent  cultivation,  however  good  it  may  be.  "  Small  potatoes," 
says  O.  B.  Goodrich,  "  and  those  cut  very  small,  are  certainly  very  ob- 
jectionable in  a  i)hysiological  point  of  view.  The  sprouts,  until  they 
are  well  out  of  ground,  and  their  leaves  expanded,  draw  all  their  food 
from  the  mother  potato.  If  this  is  small,  or  has  a  great  many  eyes  in 
proportion  to  its  size,  it  cannot  throw  up  strong  shoots. '^ 

And  further,  admitting  that  the  pieces  are  suflBiciently  large  to  con- 
tain all  the  starch  necessary  for  healthy  germination  and  growth,  yet  in 
many  instances  they  suffer  a  partial  decay  before  germination,  while 
lying  in  the  ground,  and  the  starch  is  changed  from  its  healthy  condi- 
tion, in  consequence  of  the  absorption  of  water  and  noxious  substances, 
through  the  lacerated  organs  of  the  cut  tubers. 

The  tuber  is  a  thickened  portion  of  a  branch,  growing  out  of  the  stalk 
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under  groimd,  and  having  the  power  of  retaininff  Ijfe  for  a  time  after 
the  parent  plant  has  perished.  It  is  not  a  root.  If  a  shoot  of  the  com- 
mon currant  bush  should  thicken  at  the  end  and  swell  into  a  tuber,  its 
woody  substance  being  changed  into  nntntious  matter,  aud  its  buds 
retained  on  the  outside,  it  would  precisely  correspond  with  the  tuber  of 
the  potato.    The  eyes  of  the  potato  are  only  the  buds  of  the  branch. 

The  buds  of  a  shrub  or  a  tree  are  connected  with  the  woody  tissue 
and  pith  of  the  branch,  by  the  mednllary  rays,  so  that  a  circulation  is 
constantly  kept  up  between  the  interior  and  the  surface.  The  buds 
(eyes)  of  the  potato  are  connected  with  tho  interior  of  the  tuber  in  a 
similar  manner;  and  if  the  rootlets  are  cut  the  functions  of  the  organs 
are  impaired,  and  they  cannot  perform  their  offices  of  absorbing  nutri- 
tion from  thev  tubers  as  they  would  if  they  had  not  been  injur^,  and, 
therefore,  the  young  plant  is  weakened.  It  is  true  that  the  potato  has 
naturally  such  vigor  of  constitution  that  it  wiU  grow  even  from  a  peel- 
ing not  more  than  an  eighth  of  an  inch  in  thickness,  but  it  must  be  appar- 
ent to  every  careful  observer  that,  with  such  deficiency  of  support,  it 
could  not  long  maintain  its  health. 

To  guard  against  the  danger  of  decay  of  the  tuber  in  the  ground  be- 
fore germination,  it  is  covered  with  a  coating  which  is  nearly  impervious 
to  aU  fluids,  so  that  the  matter  which  is  contained  within  is  carefully 
preserved  from  contact  with  all  substances  which  would  unfit  it  for  sup- 
plying hpalthy  nourishment  for  the  young  germ  which  it  is  intended  to 
support.  "  The  fact  is,'^  says  C.  E.  Goodrich,  "  the  potato  has  a  less 
permeable  skin  than  any  other  culinary  root.  This  impermeability  for- 
bids the  transmission  of  ordinary  liquids  thiough  it ;  hence  it  is  the 
last  root  to  wither  in  the  sun  and  the  last  to  absorb  moisture.  The 
withering  of  potatoes  in  ordinary  cases  in  spring  is  the  result  not  of 
transpiration  of  their  juices,  but  of  their  loss  by  germination.'^ 

From  these  statements  it  appears  evident  tiiat  the  greatest  health  and . 
vigor  of  the  plant  are  secured  by  adopting  the  course  which  nature  pur- 
sues in  reproduciDg  the  plant  in  its  native  locality,  or  by  planting  ftill- 
sized  and  perfectly  matured  tubers  whole.  "  The  custom  of  planting 
cut  potatoes,''  says  Professor  von  Martins,  "instead  of  whole  ones, 
should  in  no  case  be  adopted,  as  without  doubt  it  has  exerted  an  influ- 
ence in  the  deterioration  of  the  race." 

3.  By  long  cultivation  of  the  same  variety. — ^It  is  generally  believed 
that,  by  long  cultivation  of  any  variety  of  the  potato,  it  at  length  be- 
comes less  prolific,  and  is  weakened  in  its  whole  constitution.  Although 
the  fact  of  deterioration  is  admitted,  there  is  much  difference  of  opinion 
with  regard  to  its  cause.  If  the  cause  could  be  perfectly  known,  a  very 
important  step  would  be  taken  toward  finding  a  remedy  by  which  the 
debility  might  be  removed. 

Some  persons  suppose  the  reason  of  the  deterioration  to  be,  that  the  ele- 
monts  of  the  soil  have  been  exhausted,  and  that  the  jwtato  really  becomes 
\^<Mlkened  for  want  of  proper  food;  a  part  of  the  deterioration  is  also 
attributed  to  bad  cidtivation.  It  is  said,  in  reply,  that  this  is  no  doubt 
true  to  a  certain  extent,  but  that  a  change  of  locality  and  culture  will 
not  restore  its  original  vigor.  "I  have  in  several  instances,"  says  T.  A. 
Knight,  "tried  to  renovate  the  vigor  of  old  and  excellent,  nearly  ex- 
pended varieties  of  the  potato,  by  change  of  soil  and  mode  of  culture, 
but  I  never  in  any  degree  succeeded." 

In  addition  to  this,  it  is  contended  that  the  deterioration  is  owing 
really  to  exhaustion  or  the  vital  energies  of  the  plant,  by  reason  of  age; 
tbat  all  created  beings,  whether  plants  or  animals,  have  a  beginning,  a 
maturity,  and  an  end;  and,  although  the  ^d  may  sometimes  be  much. 
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deferred  by  yarions  artificuiil  means,  as  good  coltore,  &c..  yet  death  is 
inevitable*  John  Townley  thinks  that  the  potato  raised  n:om  the  seed 
is  in  its  j^rime  or  fiill  maturity  from  the  fonrth  to  the  tenth  year,  and 
after  this  it  generally  declines,  and  will,  in  the  course  of  years,  ^^  ru)i 
out,  ^  and  finally  become  extinct.  The  power  of  propagating  the  potato 
from  the  tuber  appears  to  be  only  a  temporary  device,  by  which  a  desir- 
able  variety  may  be  continued  beyond  its  annual  period  of  life  for  a  few 
years,  or  until  other  good  varieties  may  be  produced  and  i)erfected  from 
the  seeds. 

It  is  asserted,  further,  that  the  renewal  of  a  plant  by  a  bud  or  a  branch, 
as  in  the  cultivation  of  the  potato  from  the  tuber,  is  only  a  continuation 
of  the  same  organization^  or  old  variety ;  that  the  earth  in  the  case  of 
the  tuber^  and  the  stock  m  the  case  of  grafting  a  branch  upon  it,  "can 
give  nutnment  only,"  and  "  not  new  life 5 "  and  that  it  is  the  seed,  which 
has  been  influenced  by  the  x)ollen,  that  originates  a  new  plant  which 
differs  from  all  that  have  been  created  before  it  or  will  be  created  after  it, 
being  endowed  with  a  vital  principle  peculiar  to  itself,  and  which  no 
otiier  plant  of  the  same  species,  or  any  other  species,  can  impart  or  per- 
petrate beyond  a  certain  limited  period  of  life.  "The  culture  of  the 
potato  constantly  from  the  tubers,''  says  0.  E.  Goodrich,  "and  almost 
never  from  the  seed,  added  to  the  carelessness  With  which  that  cultiva- 
tion has  been  conducted,  has  certainly  tended  to  enfeeble  it." 

Admitting  that  this  view  is  correct,  one  remedy  at  least  for  the  de- 
bility must  be  found  in  raising  new  varieties  from  the  seeds  of  healthy 
plants.  If  vigorous  varieties  cannot  be  found  at  home,  they  must  be 
obtained  from  their  native  locality.  The  seeds  should  be  sown  in  beds 
or  boxes  like  tomato  seeds,  in  early  spring,  and  then  transplanted 
into  weU-prepared  soil,  where  they  may  nm-ture  their  tubers.  It  is 
recommended  to  set  the  stems  deep,  or  about  one-tlurd  in  the  ground, 
that  they  may  not  dry  up,  and  that  the  tubers  which  grow  from  them 
may  be  properly  protected.  Some  tubers  of  tolerable  size  will  be  formed 
the  first  year,  and  of  full  size  the  second.  Only  a  few  will  prove  worthy 
of  being  cultivated. 

New  varieties  may  also  be  produced  by  cross-breeding,  which  consists 
in  fertilizing  the  pistils  of  the  flowers  of  a  desirable  variety  by  the  pollen 
of  the  stamens  of  another  variety,  the  qualities  of  which  we  wish  to 
impart  to  the  former.  From  the  seeds  produced  by  the  fertilized  plant 
new  varieties  may  be  grown  possessing,  in  some  degree,  the  qualities 
of  both,  and  some  may  be  better  than  either.  It  should  be  remembered, 
however,  that  all  new  varieties  are  not  equally  hardy,  some,  from  a 
natural  weakness  of  constitution,  being  more  inclined  to  rot  than 
others,  and  therefore  inferior,  in  this  respect,  to  some  older  varieties ; 
but  these  cases  are  exceptional.  K  the  practice  of  renewing  the  potato 
from  the  seeds  at  proper  intervals  should  be  adopted,  the  debility  aris- 
ing from  long  cultivation  of  the  same  variety  would  be  avoided. 

4.  By  cultivating  in  soils  not  containing  the  dements  necessary  for  its 
growth. — It  is  found,  by  an  analysis  of  tiie  solid  or  dry  matter  of  tlut 
tuber  of  the  potato,  that  about  forty-four  parts  out  of  one  hundred  are. 
carbon;  and  of  the  one  hundred  parts  of  the  ash  of  the  tuber,  about 
forty-eight  parts  are  potash  and  twenty-one  parts  phosphates.  It  will  W 
seen,  therefore,  that  the  elemente  which  form  a  large  portion  of  the  solid 
part  of  the  potato  are  carbon  and  potash.  We  have  also  previously 
shown  that  carbon  and  Ume  abound  in  the  soil  of  the  table-lands  where 
the  potato  grows  wild. 

K  these  dements  are  wanting  in  the  soil  in  which  we  desire  to  cultivate 
the  potato,  (and  this  can  be  ascertained  by  analyzing  it,)  tiiey  must  bo 
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supplied  by  artificial  means,  as  the  only  proper  remedy  for  weakness 
induced  by  a  deficiency  of  nutritive  elements.  Carbon  may  be  supplied 
in  abundance  from  deoayed  vegetable  substances,  as  leaves,  turf,  and 
muck ;  potash  may  be  found  in  ashes,  lime,  and  gypsum,  and  the  phos- 
phates in  bones.  AU  experience  proves  that  these  substances,  combined 
in  proper  quantities  with  sand  and  loam,  form  an  admirable  soil  for  the 
growth  of  the  potato ;  and  preparing  the  soil  in  this  way  constitutes  an 
important  part  of  good  cultivation. 

5.  By  excessive  stimultts  from  strong  cmd  concentrated  manures. — It  is  a 
fact  of  common  observation  that  plants  which  are  subjected  to  high  cul- 
tivation do  not  Tipen  and  consolidate  their  tissues  so  thoroughly  ad 
those  of  more  moderate  growth.  Fruit  trees  cultivated  in  rich  ^irdens, 
and  making  large  growth  of  wood,  are  certainly  not  capable  of  enduring 
so  great  climatic  changes,  without  injury,  as  those  which  grow  in  poorer 
soils. 

The  case  is  the  same  with  the  x>otato.  The  tubers  are  inflated  and 
watery,  in  consequ^ice  of  a  deficiency  of  starch,  which  should  have  been 
elaborated  in  the  leaves,  tod  properly  prepared  for  plant  growth  5  the 
organs  are  overworked  and  surcharged  with  stagnant  matter,  and  the 
whole  plant  feels  the  delibitating  influence.  This  effect  may  not  appear  *" 
in  the  first  or  the  second  year,  or  indeed  in  many  years ;  but,  like  the 
abuse  of  the  human  system  by  excesses  of  any  kind,  it  will  surely  appear 
at  some  time.  This  anxiety  to  raise  large  crops,  and  to  work  the  plant 
beyond  its  capacity  by  excessive  stimulus,  is  very  injurious,  and  wiU,  in 
the  end,  destroy  it.  Moderate  stimulus  produces  a  firm  texture  and 
vigorous  constitution. 

6.  By  effect  of  clima^tej  or  sudden  alterfuitions  of  heat  and  cold,  and  of  wet 
aaid  d/ry  weather. — ^Few  plants,  even  of  those  which  are  native,  will  endure 
great  extremes  of  climate  without  injury.  The  potato,  although  a  very 
hardy  plant,  is  in  some  respects  tender.  13ie  eftect  of  sudden  cold  after 
great  heat  is  to  paralyze  the  organs  which  elaborate  the  sap  for  the 
nourishment  of  the  plant*,  and  uMt  them  for  performing  the  of^ces  in 
the  vegetable  economy  for  which  they  were  designed. 

The  pores  (stomata)  are  the  breathing  passages  of  plants,  and  are  found 
on  the  leaves  and  stems  in  great  numbers.  Through  these  the  super- 
fluous water  taken  up  by  the  roots  is  eliminated.  In  wet  weather  they 
are  open,  and  in  dry  nearly  closed,  to  prevent  too  great  evaporation. 
Too  much  wet  after  hot  and  dry  weatlier,  or  excessive  heat  after  drench- 
ing rains,  has  an  eflect  very  similar  to  too  great  cold.  The  spongioles  of 
the  roots,  after  heavy  rains,  absorb  large  quantities  of  water  contain- 
ing the  nutritive  elements  very  much  diflftised.  The  leaves  and  stems 
also  absorb  additional  quantities,  containing  little  or  no  nutrition.  The 
elaborating  organs  become  gorged  with  fluid,  and  the  tissues  tender. 
If  a  sudden  transition  to  great  heat  and  dryness  occurs  at  this  time,  the 
l)ores  are  closed  and  evaporation  is  checked.  The  fluids  af  e  retained  in 
a  stagnant  condition  in  the  tissues,  tiie  elaborating  organs  are  ob- 
structed, the  leaves  become  pale  and  sickly,  and  finally  decomposition 
and  disease  ensue.  The  effect  here  described  is  often  seen  after  heavy 
I  ains,  blackening  the  foliage  of  the  potato  in  every  part. 

Climatic  influences  cannot,  of  course*  be  entirely  overcome,  but  the  most 
natural  remedy  for  the  disease,  resulting  from  want  of  adaptation  of 
climate,  is  to  cultivate  this  crop  in  that  portion  of  the  year  which  com- 
bines in  the  greatest  degree,  in  any  given  locality,  the  conditions  of  uni- 
lormity  of  a  proper  temperature,  serenity  of  atmosphere,  and  the  requi- 
8ite  amount  of  moisture.  From  what  we  have  learned  of  the  habits  of 
the  potato,  it  appears  that  an  average  temperatoro  of  about  sixty  degrees 
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is  most  congenial  to  its  growth.  Bcussiiigaalt  says  it  can  be  cultivated 
with  the  l>est  success,  in  respect  to  quantity,  quality,  and  freedom  from 
disease,  the  soil  being  the  same,  in  places  in  which  the  mean  temper- 
ature during  the  seasoii  of  growtii  ranges  between  fifty-sLx  and  sixty- 
five  degrees.  The  period  must  vary,  of  course,  with  the  dillereiit  localities 
in  which  it  is  cultivated. 

The  following  table  gives  the  most  fevorable  portions  of  the  ymv  for 
the  growth  of  the  i)otato  in  d^erent  sections  of  the  country,  with  the 
mean  temperature  of  the  same.  Also,  the  mean  for  each  moutli  and  for 
the  year,  together  with  the  yearly  range  of  the  thermometer,  or  the  defer- 
ence between  the  warmest  and  the  coldest  day  of  the  year. 


Different  locaUtlei. 

Heaa 
for 
Dec. 

Mean 
for 
Jan. 

Vean 

for 

Feb'y. 

Mean 
for 
Mar. 

Mean 

for 

April 

Mean 
for 
May. 

Mean 

for 
Jane. 

Mean 

for 

July. 

Mean 
for 
Aug. 

Menn 
for 

for 
yiror. 

Range 

New  Orleauf ,  La 

63.47 

esUi 

5^ 

9L60 

49.04 

96.19 
56.43 
53.33 

Dcg, 

Dtg. 

DV. 

Dcg. 

v^. 

Deg.     Dc^.     De^. 
62. 03    73. 41  I    CI.  00 

Saa  Franciico,  Cal 

50.0 
62.33 
54.83 
45.53 
45.71 

57.16 
66.50 
67.13 
6L90 
61.88 
53.01 
56.57 

56.16 
58.57 
GL94 
6a77 
64.07 
G2.45 
64.00 

57.43 
GO.  o-,> 
57.69 
53.46 
52. 4Q 
45.56 
44.77 

62.00 

flAcr&ntento,  CftL 

C7.C0 

Knoivllle,  Tenn  .... 

7S.47 
7L20 
71.58 

se.66 

6L46 

65.50 

PhiUdoIpbla,  Pens.... 

77.11 
77.11 
73.33 
71.38 

66.59 

90.00 

B  arris  borg,  Penn 

103.00 

Oiiwego,  N.  Y 

AxignaiA,  Me 

IILOO 
116.00 



It  wiU  be  seen,  by  examining  the  table,  that  the  winter  season  is 
chosen,  at  New  Orleans,  for  cultivating  the  potato.  In  consequence  of 
the  small  yearly  range  of  the  thermometer,  and  the  cool  and  uniform 
temperature  of  this  season  of  the  year,  potatoes  of  the  best  quality  may 
be  raised  with  entire  exemption  from  the  rot.  This  is  not,  however,  a 
desirable  locality  for  their  cultivation  as  an  article  of  commerce^  the 
great  heat  making  it  difficult  to  preserve  them. 

At  San  Francisco  and  Sacramento  the  thermometric  changes  are 
small,  in  consequence  of  their  southern  position  and  the  ameliorating 
influence  of  the  winds,  which  diminish  the  cold  in  winter  and  the  heat 
in  siunmer,  thus  producing  a  uniformity  of  temperature  and  serenity  of 
atmosphere  very  favorable  to  the  potato.  Mr.  Cronise,  in  his  recent  work 
on  Califoniia,  says  that  the  potato-rot  is  unknown  about  these  places. 

As  we  ffo  northward  the  yea^rly  range  of  the  thermometer  increases, 
and  the  changes  from  heat  to  cold  become  greater  and  more  violent ) 
but  isothermal  lines  do  not  always  correspond  with  latitude;  aa  at 
Knoxvillo  it  isi  colder  than  at  Sacramento,  although  the  latter  is  fur- 
ther north.  These  variations  may  be  caused  by  the  difference  of  eleva- 
tion  above  the  sea,  or  by  the  effect  of  winds.  In  Grand  Traverse  County, 
ilicliijxaii,  between  Lake  Michigan  and  Lake  Huron,  the  temperature  is 
so  much  softened  by  the  lakes  and  the  winds  that  the  potato-rot  ha« 
never  prevailed  in  that  section,  although  it  is  common  in  places  in  the 
same  latitude  around  it. 

At  Ilarrisburg,  Oswego,  and  Augusta,  the  range  is  still  greater;  and 
in  those  places  the  rot  has  prevail^  extensively.  At  the  North,  plant- 
ing early  in  spring  is  found  to  afford,  as  a  general  rule,  more  favorable 
eoiiditions  than  at  a  later  period;  but  in  all  these  places  some  years  will 
b(*  Ibund  more  favorable  than  others,  because  of  the  presence  or  absence 
of  Ihe  conditions  necessary  to  the  healthy  growth  and  maturity  of  the 
(jrop. 

Another  cause  of  the  potato-rot  is  generally  supposed  to  be  paramtie 
fungi,  which  usually,  perhaps  not  always,  follow  rather  as  a  consequence 
of  previous  debility  of  the  plant. 
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The  fungi  are  a  very  extensive  class  of  plants  which,  in  common  lan- 
guage, receive  the  names  of  toadstools,  mushrooms,  rust,  uiildew,  smut, 
bunt,  puff-balls,  &c.  They  are  found  in  all  parts  of  the  globe,  but  are 
most  abundant  in  moist,  temperate  latitudes.  The  division  of  plants  to 
which  they  belong  is  called  Cryptogamiaj  or  llowerless  plants,  and 
their  seeds  are  usually  called  spores.  These  spores  or  seeds  are  very 
minute,  and  can  be  studied  only  when  subjected  to  a  good  microscope. 
They  begin  to  germinate  by  sending  out  numerous  filamentous  root- 
lets, composed  of  a  succession  of  very  small  cells,  which  perform  the 
office  of  roots  in  supporting  the  plant  in  an  erect  position,  and  supplying 
it  with  nurishment.  These  rootlets  are  called  the  mycelium.  They  also 
Bend  up  stemB  (stipes)  of  various  shapes,  according  to  the  class  to  which 
they  belong.  The  Botrytis  infestansj  more  recently  called  the  Feronos- 
para  infestans^  is  one  of  the  most  destructive  of  the  fungi  that  cause  the 
potato-rot.  It  has  the  fqrm  of  a  spreading  tree,  bearing  some  three 
thousand  ovoidal  spore-cases  {dcrospores)  on  the  ends  of  the  branche^ 
somewhat  resembling,  when  taken  collectively,  clusters  of  grapes,  and 
hence  its  generic  name  Botrytis.  Each  of  these  acrospores  contains  six 
to  sixteen  seeds  called  Zoospores.    ^ 

.  The  seeds  of  the  fungi,  which  are  contained  in  the  spore-cases,  usually 
have  a  brown  color,  like  fine  dust,  and  are  almost  infinite  in  number.  A 
single  plant  is  said  sometimes  to  produce  millions,  so  small  and  light  as 
scarcely  to  be  affected  by  gravity.  They  cover  everything  around  them — 
earth,  plants,  and  animals.  The  air  is  filled  with  them,  and  they  wait, 
only  for  a  state  of  the  atmosphere  favorable  to  their  ^x)wth  to  seize 
upon  every  object  within  their  reach.  They  live  principally  ui)on  de- 
caying substances,  but  the  living  do  not  always  escape  them. 

The  conditions  best  adapted  to  their  growth  are,  first,  a  debilitated 
or  morbid  state  of  the  plant ;  and,  secondly,  a  proper  degree  of  heat, 
moisture,  and  electric  influence  to  induce  germination.  They  do  not 
^rminate  readily,  and  the  conditions  must  be  voiy  nicely  balanced  to 
insure  germination  at  all.  They  frequently  remain  inert  for  a  long  time, 
and,  when  the  conditions  are  complete,  fall  upon  plants  like  an  epidemic, 
and  after  a  time  disappear  almost  entirely.  Such  may,  perhaps,  some- 
times have  been  the  case  in  their  attacks,  upon  the  potjito.  Long-con- 
tinued warm,  damp  weather,  often  causes' them  to  api^ear  in  great  num- 
bers ;  but  a  single  day  of  dry  weather  will  arrest  their  progress. 

They  mature  with  wonderful  rapidity.  Pufl-balls  sometuues  grow  six 
inches  in  diameter  in  a  single  night.  Certain  species  have  been  found 
growing  on  the  surface  of  iron  that  had  been  heated  in  the  forge  only  a 
:ew  hours  before.  They  have  also  been  found  growing  on  the  surface  of 
glass.  The  Peronospora  infestans  matures  in  a  few  days,  sometimes  in 
fifteen  to  eighteen  hours  even,  when  conditions  are  most  favorable  to  its 
growth,  and  scatters  its  seeds  by  thousands  and  tens  of  thousands,  to 
prey,  with  each  successive  brood,  from  day  to  day,  upon  the  expiring 
plant. 

The  seeds  are  supix)sed  to  enter  the  pores  {stomata)  of  the  leaves  and 
stems,  and  also  to  be  taken  up  by  the  spongiolesof  the  roots,  and  carried 
along  in  the  circulation  of  the  saj)  tlirough  the  plant.  They  take  root 
in  the  cellular  tissues  of  the  stems  and  leaves,  stop  uj)  the  pores  with 
their  roots,  prevent  the  i)roper  elaboration  of  the  crude  sap,  and  exhaust 
large  portions  for  theirown  support,  besides  probably  exerting  adeleteri- 
ous  chemical  influence  on  the  i)lant.  That  the  seeds  of  this  lYingua  are 
capable  of  destroying  the  potato  has  been  demonstrated  by  Dr.  De 
Bary,  who  mixed  some  of  them  in  a  drop  of  water  and  applied  them  to 
the  leaves  and  tubers,  when  brown  and  livid  spots  appeared,  and  after- 


Digitized  by 


Google 


232  AQBICULTUSAL  REPORT. 

wjird  decay.    "All  the  members  of  tlifc  genus,  Feronospwa^  says  M. 
O.  Cooke,  in  his  recent  work  on  the  fungi, "  with  which  we  are  acquainted, 
are  parasitic  on  living  plants,  inducing  in  them  speedy  decay,  of  which 
they  are  themselves  the  cause." 
In  treating  of  the  remedies  for  the  fungi  we  recommend : 

1.  To  keep  the  plant  as  vigorous  and  healthy  as  i)0S8ible  by  the 
means  previously  suggested ;  shice  we  have  seen  that  the  fiingi  are  much 
more  likely  to  attack  plants  when  in  a  morbid  condition  than  when  their 
vitality  is  active.  This  is  generally  the  case  with  the  potato,  but  per- 
haps not  always,  as  the  foregoing  experiment  tends  to  prove. 

2.  To  consult  the  nature  of  the  plant,  and  cidtivate  it  in  elevated  and 
airy  localities,  where  the  superfluous  moisture,  which  is  so  favorable  to 
the  growth  of  the  fungi,  may  be  quickly  evaporated,  and  chills  be 
avoided.  "Choose  positions,"  says  C.  E.  Goodrich,  "on  high  hills  and 
mountains.  On  elevated  x>ositions  is  the  last  place  to  look  for  the  potato 
disease.  Here  you  will  get  heat  enough  in  our  warm  climate,  and  avoid 
the  burning  temperature  of  the  plains.  You  will  probably  sn^er  lighter 
chills  after  rain,  and  cold  heavy  dews^  than  in  deep  valleys.  Here,  too, 
you  will  most  probably  find  that;  moisture  of  soil  which  will  insure  an 
even  and  steady  growth."  It  has  long  been  observed  that  potatoes  cul- 
tivated in  valleys  or  on  low  lands,  in  the  vicinity  of  lakes  and  oceans, 
are  much  more  liable  to  rot  than  on  more  elevated  lands  further  back 
in  the  interior  of  the  country,  where  there  is  less  moisture  from  fog  and 
other  causes. 

3.  To  avoid  using  such  manures  as  contain  large  quantities  of  nitro- 
gen )  for,  as  nitrogen  forms  a  large  part  of  all  fungi,  such  manures  are 
very  favorable  to  their  growth.  An  evidence  of  the  peculiar  adaptation 
ol  these  animal  manures  to  the  growth  of  fungi  may  be  seen  in  the  com- 
mon mushroom,  (AgaricuscampestriSj)  which  springs  up  in  so  great  abund- 
ance, in  a  few  hours,  on  manure  heaps  in  warm,  damp  weather.  In 
its  composition  it  is  similar  to  the  Peranospora  infestans. 

4.  To  use  such  manures  as  are  known  to  be  destructive  to  the  ftingi 
and  favorable  to  the  growth  of  the  potato.  Wood  ashes,  lime,  gypsum, 
sulphur,  and  salt — the  latter  in  smsUl  quantities — are  unmvorable  to  the 
growth  of  fungi,  and  favorable  to  that  of  the  potato.  It  is  well  known 
that  the  alkalies,  applied  directly  to  the  growing  fungi,  immediately 
destroy  them.  When  mixed  in  the  soil,  or  applied  to  the  potato  in  the 
hill,  they  are  absorbed  by  the  roots,  and  carried  by  the  sap  into  £he 
stems  and  leaves,  and  ttius,  being  brought  into  contact  with  the  s^ds 
or  the  tender  fungi,  destroy  them.  In  numerous  cases  alternate  rows, 
manured  with  barn-yard  manures  and  with  alkaline  substances  respect- 
ively, have  produced  diseased  or  healthy  potatoes,  according  as  one  or 
the  other  manure  was  used. 

From  this  it  may  also  be  seen  why  potatoes  grown  on  burnt  lands 
are  always  sound,  mealy,  and  free  from  rot.  A  case  is  at  hand  of  a 
farmer  who  scattered  ashes  on  all  his  wheat-fleld  at  the  time  of  sowing, 
except  a  small  part  which  he  was  obliged  to  omit.  The  consequence 
was  that  the  wheat,  grown  on  the  part  to  which  the  ashes  were  not  ap- 
plied, was  almost  entirely  destroyed  by  mildew,  {Pv/^nia  graminUj) 
while  the  remainder  was  untouched.  These  manures  may  be  applied  to 
the  whole  field  broadcast,  alone,  or  formed  into  compost  by  mixing  with 
muck,  leaves,  &c..  for  the  general  dressing  when  needed,  and  a^  ap- 
plied directly  to  tlie  potatoes  in  the  hill. 

5.  To  burn  the  tops  infected  with  the  disease  at  the  time  of  digging 
the  potatoes,  in  order  to  destroy  as  many  of  the  seeds  of  the  fungi  as 
possible,  as  a  preventive  to  their  growth  the  next  year.    It  is  not  sup- 
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posed  that  a  great  number  wOuld  be  destroyed  by  this  process,  in  com- 
parison with  the  millions  which  matured  and  dispersed  themselves  so 
widely  5  yet  it  might  have  a  tendency  to  chckjk,  in  some  degree,  their 
rapid  multiplication  and  dispersion  in  future. 

KIKB  AND  PBEPABATION  OF  SEED. 

It  has  been  shown,  in  the  foregoing  remarks,  that  potatoes  used  for 
seed  should  be  firom  medium  size  to  larger,  and  planted  whole.  It  is  de- 
sirable to  have  some  above  the  medium  size,  to  prevent  deterioration  to 
tube's  too  small,  since  there  is  always  a  tendency  to  fall  below  the 
parent  stock  rather  than  to  rise  above  it. 

The  question  now  presents  itself,  whether  it  is  desirable  to  cut  pota- 
toes not  to  be  grown  for  seed.  Dr.  H.  F.  Hexamer,  of  New  York,  gave, 
before  the  New  York  State  Agricultural  Society,  the  residt  of  seven- 
teen diflFerent  ways  of  planting  the  potato.  He  obtained  the  best 
result  from  planting  one  large  whole  potato  in  a  hill ;  the  next  best 
yield  was  from  two  large  half-potatoes,  cut  lengthwise  j  the  next  from 
the  seed  end*  of  a  large  potato  5  the  next  from  a  large  half-potato  cut 
lengthwise ;  and  nearly  the  same  result  when  the  large  potato  had  its 
seed  end  cut  off.  The  smallest  yield  was  from  half  a  small  potato ;  one 
piece  with  an  eye  did  a  little  better.  He  finds  the  greater  the  yield  the 
larger  the  amount  of  large  potatoes  in  proportion  to  small.  He  used  no 
small  potatoes  for  seed.  A  medium-sized  potato  he  plants  whole ;  cuts 
large  ones  in  two  pieces ;  and  the  largest  in  four  pieces,  always  taking 
care  to  select  sound  and  well-developed  i)otatoes. 

From  this  experiment  it  would  seem  that  the  largest  crop  can  be 
raised  frpm  whole  potatoes,  and  the  smallest  from  smsdl  ones. 

J.  T.  Warder,  of  Ohio,  says:  "I  have  just  completed  my  second  ex- 
periment with  assorted  seed  potatoes.  They  were  the  Harrison.  The 
rows  were  three  feet  apart,  twenty-two  and  a  quarter  rods  long,  and  very 
'  even  in  quality  of  soil.  No.  1  was  planted  with  whole  potatoes  as  near 
the  size  of  hulled  walnuts  as  I  could  get  them ;  was  drilled  with  fourteen 
pounds  of  seed,  equal  to  9^  bushels  per  acre  5  and  produced  5J  bushels, 
equal  to  217^  bushels  per  acre.  No.  2  was  planted  with  cut  seed,  two  or 
three  eyes  to  ^ch  set,  from  selected,  fair-sized  potatoes,  drilled  in  the 
same  way  as  No.  1,  with  twenty-one  pounds  of  seed,  13^  bushels  per 
acre,  and  produced  6^  bushels,  equal  to  254J  bushels  per  acre.  No.  3 
was  planted  with  large-sized,  selected  potatoes,  drilled,  but  ftirther  apart 
than  Nos.  1  and  2,  with  forty-eight  pounds  of  seed,  equal  to  31J 
bushels  of  seed  per  acre;  and  produced  6§  bushels,  equal  to  263^  bushels 
per  acre.  No.  4  was  planted  with  halves  of  the  same  selection  as  No.  3, 
with  twenty-seven  pounds  of  seed,  equal  to  17^  bushels  of  seed  per  acre, 
and  produced  6J  bushels,  equal  to  267^^^  bushels  per  acre.  It  was 
planted  the  same  distance  as  No.  3,  and  contained  the  largest  propor- 
tion of  salable  iK)tatoes,  with  No.  2  next,  and  with  almost  equal  propor- 
tions of  large  ones  as  in  Nos.  1  and  3.  This  experiment,  in  connection 
with  one  made  last  year,  would  induce  me  to  cut  good,  salable-sized 
l)otatoe3  for  seed,  in  preference  to  using  them  whole ;  and,  in  times  of 
scarcity,  to  use  small  potatoes,  with  care  not  to  plant  them  too  closely 
together." 

In  this  experiment  the  smallest  potatoes  yielded  the  largest  crop  in 
proportion  to  the  weight  of  seed,  the  cut  next,  and  the  whole  ones  least 
of  jdL  But  the  small  ones  were  objectionable,  because  they  yielded  too 
large  a  proportion  of  small  potatoes. 

*  Hio  end  opposite  the  stem  which  oonneots  the  potato  with  the  stalk. 
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George  Maw,  of  England,  in  speaking  of  hia  experiment,  says :  "1.  Every 
increase  in  the  size  of  the  set,  from  one  ounce  to  eight,  produces  an  in- 
crease of  the  crop  much  greater  than  the  additional  weight  of  the  sets 
planted.  2.  The  net  gain  over  the  extra  weight  of  the  sets  in  planting 
four-ounce  sets  in  lieu  of  one-ounce  sets  amounted,  on  the  whole  series 
of  experiments,  to  from  three  to  four  tons  per  acre,  or  over  one  hundred 
bushels.  3.  The  additional  gain  on  the  increase  of  size  of  the  set  from 
four  ounces  to  eight  averaged  about  five  tons  per  acre,  or  over  one  hun- 
dred and  sixty  bushels.  4.  Increasing  the  intervals  at  which  the  sets 
were  planted  in  the  drills,  even  those  of  the  largest  size,  to  more  than 
twelve  inches,  diminishes  the  crop  per  acre.  5.  Weight  lor  weight,  cut 
sets  produce,  as  nearly  as  possible,  the  same  weight  per  acre  as  whole 
potatoes.'' 

From  an  examination  of  the  results  of  this  experiment,  there  would 
seem  to  be  little  or  no  difference,  so  far  as  the  crop  is  concerned,  whether 
potatoes  are  planted  whole  or  cut.  Again,  nothing  is  lost  by  close  plant- 
ing within  a  certain  limit ;  for  the  excess  of  the  crop  much  more  than 
Dalances  the  weight  of  extni  seed  used. 

Professor  W.  W.  Daniells,  of  the  Agricultural  College  of  Wisconsin, 
in  an  eximriment  made  with  the  Peach-blow  potato,  divided  the  ground, 
(thirty-flve  rods  in  length,  and  nine  in  breadth,)  lengthwise,  into  eight 
parallel  sub-divisions  of  five  rows  eaeh,  and  planted  in  rows,  three  and 
a  half  feet  apart  each  way,  and  three  inches  deep,  with  seed  prepared  as 
follows : 


Na  1. 
Ko.  3. 
No.  3. 
No.  4. 

No.  5. 
No.  6. 
No.  7. 

No.  8. 


Seed  whole,  and  of  large  giz«,  one  potato  in  a  bill 

Seed  of  large  gize,  cut  Into  four  pieces,  three  pieces  iu  a  hill,  four  inoheg  apart 

One  imall  potato  In  a  hill 

Small  potatoei  cat  into  thirds,  three  pleoen  in  a  hill,  four  inches  apart 

One  seed  end  of  medium-sized  potato  In  a  hill 

Half  a  mediam^Blsed  potato,  without  teed  end,  in  a  hill 

The  same  as  No.  9 * 

single  eyes,  three  in  a  hill 


90 
15 

8 

6 

64 
15 


At  the  time  of  digging,  five  small  plats,  of  fifty  hills  each,  were  taken 
from  each  sub-division  in  various  parts  of  it,  the  potatoes  weighed,  and 
the  mean  taken  as  the  avorage  yield  for  that  sub-di vision,  giving  the 
following  results : 


1 

Yield  In  pounds  on 

five  plats  in  each  Bubdivision. 

111 

> 

o  a  >- 

^ 

a 

CO 

Platl. 

Plat  2. 

Plat  3. 

Flat  4. 

Plats. 

52^ 

No.  1 .. 

115 

m 

1251 

102 

80J 

519J 

4m 

No.  2.. 

110* 

84 

90 

74 

92. 

No.  3.. 

108i 

lOOj 

92* 

86 

92   , 

478* 

No.  4  .. 

100 

m 

96 

8C    * 

478 

No.  5.. 

87 

91 

98 

84 

453i 

No.  6 .. 

118i 

1231 

119 

104 

94 

559 

No.  7.. 

124 

97* 

100 

94 

93 

008* 

No.  8.. 

109^ 

56 

m 

57 

66 

355 

Large  . . 
Large  . 
Large  ., 
Medium 
Large  .. 
Larfre  ., 
Medium 
Small.. 


123 
110 
113 
113 
107 
139 
ISO 
81 


From  a  review  of  the  preceding  table,  it  will  be  seen  that  no  two  ol 
the  small  plats  produce  the  same  quantity  of  potatoes,  although  the 
soil,  planting,  and  culture  wero  the  same,  as  nearly  as  they  could  be 
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made  so.  Therefore,  no  exi)eriment  on  a  single  plat  could  be  conclusive 
to  establish  a  general  prinoiple.  It  "will  al^  be  observed  that  the  cut 
rubers,  Avith  the  exception  of  No.  4,  produced  more  fipom  the  same  weight 
of  seed  than^ those  planted  whole;  but  Professor  Daniells  says  that  the 
liirge  whole  potatoes  in  No.  1  produced  the  most  vigorous  plants,  and 
those  iu  No.  8,  with  single  eyes,  the  least  vigorous. 

If  a  greater  crop  can  be  grown  on  a  given  area  from  the  same  weight 
of  seed  when  cut  than  when  whole,  as  the  last  experiment  and  that  of 
Mr.  Warder  seem  to  prove,  because  the  pieces  can  be  made  to  occupy 
more  places  in  consequence  of  being  more  numerous,  it  would  be  desir- 
able, for  economy  in  seed,  or  when  the  quantity  is  limited,  to  cut  those 
grown  for  the  market;  but  they  should  be  divided  into  pieces  of  suflfi- 
cient  size  to  produce  strong  plants,  and  allowed  to  dry  a  week  or  two 
before  planting,  to  harden  the  surface.  K,  however,  the  soil  is  very  rich, 
they  may  be  cut  into  smaller  pieces  than  when  it  is  less  fertile.  It  is 
also  recommended  to  moisten  them,  whether  cut  or  whole,  and  sprinkle 
with  pulverized  Umo  or  ashes,  to  form  a  coating  on  the  surface.  Whole 
potatoes  should  always  be  planted  for  an  early  crop,  since  they  will  com- 
mence growing  several  days  sooner  than  when  cut ;  and  a  part  of  the 
field  having  the  most  suitable  location  and  soil  should  be  reserved,  and 
planted  with  whole  potatoes  for  seed. 

KINDS  XNT)  PEBPAEATION  OF  SOIL. 

The  best  soil,  probably,  aside  from  burnt  land,  for  gi^owing  sound, 
mealy,  and  healthy  potatoes,  and  which  is  accessible  to  agriculturists  in 
general,  is  a  light,  loamy,  green-sward  pasture  land,  moist  but  not  wet, 
and  sufficiently  fertile  to  produce  one  hundred  to  one  hundreil  and  fifty 
bushels  per  acre,  with  the  common  aljialine  fertilizers  applied  to  the  hills. 
It  is  very  important  to  select  a  soil  congenial  to  the  growth  and  perfec- 
tion of  the  potato ;  for,  unless  this  is  done,  good  potatoes  cannot  be 
grown  even  from  the  best  varieties.  It  should  be  plowed  in  autumn  as 
deeply  as  possible,  and  sufficiently  earlyfor  the  sod  to  decay  by  the  next 
spring.  Early  in  the  season,  as  soon  as  the  ground  is  dry  enough  to 
work,  it  should  be  cross-plowed,  and  carefully  harrowed,  so  as  to  mellow 
the  spil,  and  pulverize  it  thoroughly.  If  the  land  is  not  sufficiently  fer- 
tile, it  will  be  safe  to  manure  it  carefully  with  a  compost  of  lime,  ashes, 
ana  muck  spread  evenly  on  its  surface  before  cross-plowing.  If  a  great 
crop  is  desired,  and  there  is  no  fear  of  rot,  the  land  may  be  heavily 
dressed  with  barnyard  manure,  and  a  crop  of  corn,  which  will  bear  stim- 
ulating fertilizers,  taken  from  it  the  first  year,  and  potatoes  the  next. 
The  barn-yard  manure  would  become  so  much  decomposed  during  the 
year,  that  no  very  serious  ii\juiy  need  be  apprehended,  provided  ashes 
or  gypsum  are  used  in  the  hills.  Old  land,  or  that  which  has  been  pre- 
viously cultivated  in  some  other  crop  than  potatoes,  should  l>e  plowed 
deeply  and  thoroughly  pulverized. 

rLANxma  and  noEiNO. 

DriUs  may  be  made  for  the  potatoes,  by  plowing  at  intervals  of  three 
feet  from  center  to  center,  running  north  and  south,  if  practicable,  that 
the-sun  may  dry  off,  as  quickly  as  possible,  any  superfluous  moisture  that 
may  happen  to  accumulate.  If  planted  in  hills,  two  and  a  half  feet  be- 
tween the  sets  in  the  rows  would  be  a  proper  distance ;  if  in  drills,  from 
twelve  to  fourteen  inches.  If  a  ^eat  crop  is  desired,  without  n>gard  to 
convenience  in  cultivation,  or  liability  to  rot,  they  may  be  planted  tvventy - 
seven  inches  between  the  rows,  and  t<*n  inches  in  the  drills.  More  potatoes 
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can  be  raised  from  the  same  area  of  gronnd  by  planting  in  drills  tban 
in  hills,  and  ttiis  method  is  preferable  in  common  cultivation,  unless  the 
laad  is  very  rocky,  or  infested  vrith  troublesome  weeds.  But  when  the 
potato  is  cultivated  on  a  very  large  scale,  and  principally  <h*  wholly  by 
machinery,  the  quantity  of  land  used  being  of  no  conse^iuence,  some 
prefer  to  make  the  hills  three  and  a  half  feet  apart  each  way,  in  rows 
running  in  two  directions  at  right  angles  to  one  another,  thus  securing 
the  important  advantage  of  cross  cultivation. 

After  the  potatoes  have  been  dropped,  a  small  quantity  of  ashes,  pul- 
verized lime,  or  gypsum  should  be  thrown  around  them  to  promote  their 
growth  and  prevent  the  rot.  It  is  also  an  admirable  plan,  at  the  first 
hoeing,  to  put  ashes,  lime,  or  gypsum,  in  small  quantities,  on  thie  hills. 

If  the  land  is  plowed  to  a  proper  deptli,  and  thoroughly  drained,  the 
potatoes  should  be  covered  about  four  inches  deep;  if  not  in  such  condi- 
tion, half  that  depth  would  be  sufficient,  and  additional  soil  should  be 
drawn  around  them  when  hoed.  They  are  sometimes  very  expeditiously 
covered  with  a  plow,  so  managed  as  to  turn  back  ui>on  them  the  ftmrow 
made  by  drilling,  and  also  with  the  mold-board  or  the  shovel  cultivator, 
by  running  it  astride  the  drill.  A  potato  planter,  lately  invented,  which 
drills  the  ground,  cuts,  drops,  and  covers  the  potatoes,  all  at  the  same 
time,  is  used  with  great  satisfaction  in  some  parts  of  the  country. 

It  is  the  opinion  of  some  of  our  best  agriculturists  that  very  little  or  no 
hilling  is  necessary  when  the  land  is  properly  prepared.  High,  conical 
hills  shed  the  rain,  and  let  in  much  heat  during  the  hot  season  of  sum- 
mer, which  hinders  the  growth  of  the  plant.  Potatoes  should  be  kept 
free  from  weeds  at  all  seasons,  but  hoeing  after  the  tubers  have  begun 
to  set  should  be  performed  with  extreme  care,  that  they  may  not  be  dis- 
turbed or  otherwise  injured. 

HARYESTINa  *AND  STORINa. 

Little  need  be  said  in  respect  to  harvesting.  The  inquiry  is  frequently 
made  whether  it  is  best  to  dig  jiotatoes  as  soon  as  they  are  ripe,  or  to 
allow  them  to  remain  in  the  ground  till  later  in  the  season.  In  warm 
climates  it  would  probably  be  best  to  dig  them  as  soon  as  they  are  ripe, 
and  remove  them  to  a  cool  place.  In  northern  latitudes,  where  they 
would  be  sufficiently  cool  in  the  ground,  it  would  be  much  better  to  allow 
them  to  remain  till  the  close  of  the  season,  being  careftd  always  to  dig 
them  before  the  beginning  of  the  fall  rains,  while  the  ground  is  diy  and 
the  weather  pleasant.  It  will  be  of  no  advantage  to  dig  them  early  to 
avoid  the  progress  of  the  roi; ;  as,  if  they  are  aliected,  tiie  disease  will 
go  on,  and  digging  and  storing  early  will  only  add  the  unpleasant  labor 
of  removing  them  from  the  bin,  and  picking  out  the  diseased  tubers. 
The  potato  hook,  which  is  a  kind  of  hoe  with  four  to  six  strong  steel 
prongs,  is  a  more  convenient  implement  for  digging  than  the  common 
hoe ;  and,  where  the  land  is  free  from  stones  and  other  obstructions,  the 
potato  digger,  in  some  of  its  recently  improved  forms,  which  leaves  the 
potatoes  behind  it  on  the  surface  of  the  ground,  or  picks  them  up  in  a 
box,  as  may  be  preferred,  is  employed  by  many  farmers  with  success, 
and  found  to  be  a  great  labor-saving  machine. 

After  being  dug,  potatoes  should  always  be  allowed  to  remain  on  the 
ground  till  they  are  thoroughly  dry,  which  will  be  eftected  in  a  few  hours 
if  the  weather  is  warm  and  pleasant.  If  not,  they  must  be  removed  to 
the  bam,  or  some  other  convenient  place,  and  dried  as  soon  as  the  weather 
will  permit,  and  afterward  stored  in  the  cellar,  in  a  cool  place. 

It  will  be  found  convenient  to  assort  them  when  picked  up  from  the 
ground  in  the  field,  those  intended  for  family  use  and  the  market  being 
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placed  in  a  bin  by  themselves,  and  the  small  and  imperfect  ones  kept  for 
feeding  to  animals.  They  are  sometimes  assorted  by  nsing  a  wire-riddla, 
wl^ch  allows  the  small  ones  to  pass  through  it,  while  the  large  ones  are 
retained.  Thosewhich  have  been  planted  especially  for  seed  require  ps^c- 
nlar  care  in  assorting,  which  can  be  exercised  only  by  an  experienced  per- 
son, who  should  be  able  to  select  those  most  suitable  in  size,  the  most  sym- 
metrical and  perfect  in  form,  well  matured  and  solid.  It  cannot  be  deter- 
mined with  certainty  whether  a  i>otato  is  solid  throughout,  yet  an  expert 
can  generally  come  to  a  very  correct  conclusion. 

In  storing,  each  class  should  have  its  appropriate  bin,  easily  accessi- 
ble without  interfering  with  the  others.  The  place  should  be  moder- 
ately cool,  and  not  liable  to  sudden  and  great  changes  of  temperature. 
Hence,  the  cellar  should  be  so  constructed  as  never  to  make  it  necessary 
to  resort,  in  the  coldest  weather,  to  the  artificial  heat  of  a  stove  or  other 
apparatus.  The  potato  will  endure  a  great  deal  of  cold  \rithout  injury, 
but  a  small  excess  of  heat  soon  destroys  it.  It  wiU  bear  a  temperature 
of  two  degrees  below  the  fireezing  point  for  several  days ;  but,  if  exposed 
below  this,  it  soon  freezes,  and  Incomes  unfit  for  food  or  seed.  It  is  very 
unsafe  to  exi>ose  it  below  the  freezing  point ;  and,  if  possible,  the  cellar 
should  be  arranged  in  such  a  way  that  the  lowest  temperature  may  not 
exceed  thirty-^five  degrees,  nor  the  highest  forty-five ;  otherwise,  germi- 
nation may  commence,  which  would  have  a  very  injurious  efiect  upon 
the  potato. 

BDCENT  EXPEEIMENTS. 

Dr.  H.  P.  Hexamer,  of  New  York,  in  a  series  of  experiments,  attained 
the  following  results:  1.  Of  seventy  hills  of  potatoes,  pared  so  tiiat  no 
eyes  were  visible,  thirty-five  grew;  some  produced  very  large  potatoes, 
and  most  of  the  tubers  planted  remained  hard  and  firm  till  time  of  dig- 
ging. 2.  Of  ^ghty  hills  planted  with  pieces  cut  without  eyes,  thirteen 
hills  grew:  all  of  which  sprputed  on  the  cut  surface,  none  through  the 
skin.  3.  Of  one  hundred  whole  potatoes  planted,  ninety-eight  grew 
from  the  small  end,  and  one  from  the  side.  Of  more  than  one-half  the 
potatoes  planted  whole,  only  one  eye  grew  from  each,  the  rest  remain- 
ing dormant. 

Dr.  Hexamer  gives  the  following  list  of  varieties  of  the  potato  culti- 
vated by  him,  the  length  of  time  each  had  been  planted  on  the  £arm,  the 
marketable  product  of  each  per  acre,  and  its  hardiness : 


Variety. 


Ciizco 

Moniior 

Plnkejp  Rastjcoat 
White  Peach  Blow 

Fluke 

Peach  Blow 

Iferoer 

Bolkley'i  Seedling. 

Garnet  Chili 

Bnekeye 

Early  Goodrich 

Prairie  Seedling... 

Colebrook 

Early  Cottage 

BiTie  Mercer 

Gleason , 

Jaduon  White 

DyksmBo 

Prince  Albert 

White  Rock 

lion^  and  Ready.. 
Barly  Sovereign. . . 
XadyJime 


Tean  planted. 


Third  year.... 
First  year...., 
Third  year.... 
Third  year.... 
Third  year.... 
Third  year.... 
Third  year.... 
Third  year.  .g.. 
Third  year..* 
Third  year.... 
Third  year.... 
Third  year..., 
Firatyear..... 
Third  year.... 
Third  year.... 
Firktyear..... 
Pint  year..... 
Third  year.... 
Third  year.... 
Third  year.... 
Third  year.... 
Second  year.. 
Third  year.... 


Bnahela 
per  acre. 


249 

235 

S?15 

200 

189 

188 

166 

150 

145 

125 

100 

113 

105 

95 

90 

85 

80 

75 

es 

57 
53 


Hardinen. 


No  rot. 

Rotted  tadlj. 

No  rot 

Rot. 

No  rot 

Mnchrot. 

Ifochrot. 

Ifachrot. 

Rot. 

Eaten  by  gmbi. 

No  rot 

Rotted  badly. 

Rot 

No  rot 

Rotted. 

No  rot ;  poor  location. 

Rot 

Little  rot 

Rotted  badl}. 

No  rot 

Rotted. 

No  rot 

No  rot ;  poor  location. 


Digitized  by 


Google 


238  AGBicmiTrntAL  bepobt. 

A  correapondent  of  the  Working  Farmer  planted  three  rows  of  Davis 
Seedling  potatoes  side  by  side,  and  mannred  them  in  the  hill  alike :  Ist, 
small  whole  potatoes ;  2d,  large  cut  potatoes ;  3d,  whole  potatoes  ol 
medium  size.  The  cut  potatoes  were  of  large  size,  and  an  entire  i>otato, 
(uit  into  equal  parts,  was  put  in  each  hill.  They  all  produced  potatoes 
of  goo<l  size,  but  the  row  planted  with  cut  tubers  yielded  about  one-fifth 
more  in  quantity,  and  of  rather  larger  size  than  either  of  the  others. 

At  Old  Westbuiy,  New  York,  nine  varieties  of  the  potato  were  planted 
on  soil  prepared  alike,  and  produced  as  follows :  The  Calico,  267  bushels ; 
Ilarri&on,  2C5 ;  Gleason,  254 :  Early  Bose,  235;  Vanderveer,  227 ;  Gard- 
ner, 215 ;  Peach  Blow,  197 :  Early  Goodrich,  188 ;  Early  Samaritan,  96. 
The  Enrly  Goodrich  and  Early  Samaritan  were  badly  eaten  by  the 
potato  bng,  which  accounts  for  their  small  yield.  The  Peach  Blow  and 
the  Calico  are  declared  to  be  of  very  good  quality :  the  Early  Rose,  Early 
Goodrich,  Early  Samaritan,  good:  the  Gleason,  Vanderveer,  and  Gard- 
ner, medium.  The  Harrison  is  thought  to  be  the  best  winter  variety, 
and  ripens  two  weeks  earlier  than  the  Peach  Blow.  The  Early  Bose  is 
regarded  as  the  best  early  variety,  ripening  two  weeks  before  tiie  Early 
Goodrich. 

8.  S.  C.  Moreland,  of  Pennsylvania,  planted  some  large  potatoes  of  the 
Cuzoo  variety,  with  the  following  results:  Ten  hills  with  one  potato 
each,  ten  with  two  halves  each,  ten  with  one  half  each,  ten  with  four 
quarters  each,  ten  with  two  quarters  each,  ten  with  one  quarter  each. 
The  hills  were  three  and  a  half  feet  apart,  and  manured  aUke.  When 
they  were  dug,  the  difference  was  so  trifling  as  not  to  be  worth  naming. 
The  hills  with  two  quarter  pieces,  however,  did  rather  the  best.  By  the 
side  of  these  was  planted  a  small  piece  with  the  same  variety,  in  the  old 
way,  one  foot  apart,  and  the  yield  was  more  than  twice  as  great  as  that 
from  the  others  planted  in  hills. 

A  Pennsylvania  correspondent  of  the  Farm  and  Fireside  planted 
seven  himdred  and  eighty  hills  of  i)otatoes,  as  follows :  In  the  first  row 
three  pieces  in  a  hill  j  in  the  second  row,  tour  pieces ;  and  so  on  through 
the  field,  the  rows  alternating  with  three  and  four  pieces,  respectively, 
in  a  hill.  Each  row  was  dug  separately,  and  the  product  weighed.  The 
result  was,  that  three  hundred  and  ninety  hills  with  three  pieces  jrielded 
1,401  pounds ;  and  the  three  hundred  and  ninety  hills  with  four  pieces 
yielded  1,570  pounds — a  gain  of  one  hundred  and  sixty-nine  pounds, 
when  four  pieces  were  put  in  a  hiU.  He  also  planted  in  a  pile  of  mud, 
of  uniform  fertility,  thirty-six  hills  with  four  pieces  in  a  hill,  which 
yielded  125^  pounds ;  and  thirty-si^:  hills  with  five  pieces  in  a  hill,  with 
a  product  ot  136?J  pounds ;  a  difference  of  eleven  poimds  in  favor  of  the 
hills  containing  five  pieces.  From  these  experiments  an  argument  is 
derived  in  favor  of  heavy  seeding ;  but  if  there  is  too  much  seed  the 
potatoes  win  be  smaller. 

A  correspondent  of  the  American  Agriculturist  planted  five  pounds 
of  whole  potatoes  twelve  inches  apart,  with  a  yield  of  eighteen  pounds ; 
in  the  next  row,  five  pounds  of  halves  six  inches  apart,  with  a  yield  of 
twenty  pounds ;  while  one  and  three-quarters  pound  of  single-eye  pic^'es 
produced  ten  pounds.  There  was  no  discoverable  difference  in  the  quali  t>' 
of  the  potatoes,  and  very  little  in  size.  Those  of  the  whole  tubers  were  a 
trifle  the  largest  This  makes  it  appear  that,  in  the  proportion  of  crop  to 
seed,  the  advantage  is  largely  in  favor  of  single  eyes ;  for  in  the  same  pro- 
portion the  whole  and  the  half  potatoes  should  each  have  yielded  28.57 
pounds,  instead  of  eighteen  pounds  and  twenty  pounds,  respectively. 
Having  reference  to  the  ground  occupied,  the  result  is  in  favor  of  the 
halves  first,  and  the  whole  potatoes  second.   The  halves  yielded  double, 
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and  tlie  whole  ones  nearly  double  the  yield  of  the  single  eyes  on  the 
same  surface  of  ground.  Although  the  quantity  of  seed  and  titie  ground 
planted  with  whole  and  with  half  potatoes  were  the  same,  the  distance 
apart  was  doublQ.in  the  first  mentioned. 

J.  N.  Stearns,  of  Michigan,  planted  one  pound  of  the  Early  Rose 
potato,  comprising  two  large  potatoes  and  a  small  one.  He  cut  the  two 
larger  tubers  through  the  middle,  taking  one-half  of  each  for  the  experi- 
ment. On  cutting  the  eyes  he  had  sixteen  in  each  potato.  He  cut 
through  each  eye  of  one  of  the  potatoes,  making  thirty -two  pieces,  and 
put  one-half  an  eye  or  one  piece  in  each  hill ;  and  the  sixteen  eyes  of 
the  other  potiito  were  planted  with  one  eye  in  a  hill.  From  the  thirty- 
two  pieces,  cut  by  dividing  the  sixteen  eyes,  he  had  45f  pounds ;  from  the 
sixteen  pieces  planted  with  an  eye  in  each,  19^  pounds:  from  the  small 
potato  planted  with  a  single  eye  in  each  piece,  he  had  173  pounds — 
making  in  all  82^  pounds,  or  nearly  one  and  a  half  bushd  from  one 
pound  of  potatoes. 

W.  H.  Crane,  of  Minnesota,  planted  four  pounds  each  of  the  Early 
Goodrich,  the  Harrison,  the  Gleason,  and  the  Cuzco  potato,  cutting 
tiiem  into  pieces  with  a  single  eye,  and  planting  in  drills  three  and  a  hau 
feet  apart,  putting  one  piece  at  every  eighteen  inches  in  the  drill,  with  the 
following  results:  From  the  Early  Goodrich  he  harvested  16 J  bushels; 
the  Harrison,  22^  bushels;  the  Gleason,  OJ  bushels;  the  Cnzeo,  27^ 
bushels ;  making  76  bushels  from  sixteen  pounds  of  seed.  From  nine- 
teem  eyes  of  the  Harrison  he  raised  two  bushels  of  potatoes,  producing 
at  the  rate  of  eight  hundred  and  ninety-three  bushels  to  the  acre. 

William  GoocMch,  jr.,  of  Kew  York,  planted  in  drills  three  feet  apart, 
and  sets  nine  inches  apart  in  the  drills,  one  barrel  each  of  the  Cuzco, 
the  Orono,  and  the  Harrison  potato,  cut  into  pieces  containing  two 
eyes.  Each  variety  jielded  about  twenty  baiTels,  being  at  the  rate  of 
about  one  hundred  barrels  to  an  acre.  The  Cuzco  yielded  a  few  less 
than  the  Orono,  and  the  Harrison  a  few  more.  The  Orono  was  a  little 
the  earliest,  the  smoothest,  and  best  table  potato,  and  also  the  best  mar- 
ket variety.  Mr.  Goodrich  thinks  he  should  have  had  more  potatoes 
from  the  same  seed  had  they  been  planted  fifteen  inches  in  the  drill 
instead  of  nine  inches,  but  not  so  many  per  acre.  They  were  all  free 
from  disease. 

A  correspondent  of  the  Cultivator  and  County  Gentleman  states  that 
his  Harrison  potatoes  turned  out  two  hundred  bushels  to  an  acre ;  Glea- 
sons,  three  hundred  bushels ;  and  that  his  Cuzcos  outstripped  all  others. 
He  estimated  the  yield  at  five  hundred  bushels  per  ticre. 

Joseph  L.  Orr,  of  Ma.ssachusetts,  raised  from  four  pounds  of  the  Early 
Goodrich  potato  three  hundred  and  seventy  i)ounds,  or  over  ninety-two 
pounds  from  one  pound.  The  ground  on  which  they  grew  contained 
1,035  feet,  including  a  margin  of  eighteen  inches.  They  were  planted 
the  25th  of  May;  stocks  blighted  the  middle  of  August;  dug  the  mid- 
dle of  October; 

John  Danforth,  of  Connecticut,  planted  twenty  pieces  of  the  Early 
Goodrich  potato  in  his  garden,  making  twenty  hills,  manuring  them 
with  hog  manure.  The  product,  dug  on  the  17th  of  August,  was  three 
bushels  and  one  peck  of  the  finest  potatoes  ho  ever  saw,  weighing  ninety 
pounds. 

E.  a!  Fassett,  of  Pennsylvania,  planted  sixteen  potatoes  of  the  Early 
Eose  variety,  weighing  three  pounds  in  all.  They  were  cut  in  pieces 
containing  a  single  eye,  and  planted  with  one  piece  in  a  hill,  three  feet 
apart  each  way.  They  made  about  two  hundred  hiUs,  from  which  were 
dug  fourteen  and  a  half  bushels,  or  at  the  rate  of  two  hundred  and 
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ninety  ponnds  from  one  pound.  Four  of  tUe  best  Mils  filled  a  half 
bdfihel,  and  the  largest  potato  weighed  two  and  three-quarters  pounds. 
As  to  quality,  from  the  limited  trial  made,  he  thmks  that  they  are  nearly 
or  quite  flrst-rate  when  mature,  but  poor  and  watery  when  young,  anil 
growing  rapidly. 

Thomas  M.  Harvey,  superintendent  of  the  East  Pennsylvania  Experi- 
mental Farm,  reports  the  loUowing  results  of  a  series  of  experiments : 

No.  1. — ^The  varieties  of  the  i)otato  planted  were  of  different  sizes,  cut 
so  as  to  make  the  number  of  pieces  in  a  row,  as  given  in  the  tablo. 
PlijDsphate,  800  pounds  to  an  acre,  applied  in  the  rows. 


Varieties. 


Planted  the  12th  of  May. 


Morcer . 


Orono 

Jackson  White.... 

Carter...*. 

Early  Sebec 

Cnzco 

New  York  Seodliiij 

Oleason 

Andes 

Hioliigan  White  Sproata. 

IMnce  Albert 

K^diah  Fluke 

Buckeye 

Ohio  Peach-blow 

Michigan  Peach-blotv* — 


Planted  29th  of  May. 


Garnet  ChiU 

CaUlbmia  Mertcr 

Wute  Mercer  Seedling. 

Calico 

Jersey  Monitor 

Shaker's  Fancy 

■"  ckeye 


V^denreer's  Seedfliug. 

Nntmegs  ...y. 

White  Peachn>low 


=.2 

fg 

if 
■ss 

II 

i 

63  a 

l1§ 

^1 

Ya 

& 

O 

Potmd*. 

Poundt, 

220 

167 

^ 

228 

123^ 

7 

214 

166 

7 

^^ 

165: 

61 
10 

217 

86i 
137i 

8 

814 

5 

9 
11 

234 
221 
225 

129i 
24J 

210 

81 

216 

82 

l\ 

218 

88 

220 

93 

6 

208 

1471 

3 

213 

76^ 

13 

205 

80» 

6i 

208 

20§| 

5 

205 

1251 

9 

212 

12U 

2 

225 

85 

•"»> 

104 
140 

79 

?l 

216 

210 

lU 

214 

7Ci 

i 

'So.  2. — ^Bone  phosphate,  1,000  pounds  spread  on  the  first  acre  5  plan  tod 
the  5th  of  May,  in  rows  tnree  feet  apart,  one  potato  or  piece  in  a  hllL 


Yarioty,  and  form  of  seed. 


n 

|8 

■sfe^ 

III 

pQundt, 

.Pound*. 

114 

m 

8 

200 

T^ 

51 

258 

72 

4 

226 

.v>4 

6 

170 

101 

7 

224 

?^ 

6 

259 

101 
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Whole  tubers,  larRO 

Cat,  quartered  Icnpthwlse 

Cat,  halved  leni^thwise,  then  across,  stem  end 

Same  seed  cat  a^  preceding,  only  seed  end 

Whole  tubers,  medi  am 

Cat,  halved 

Wholotabers,  small 
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Variety,  and  form  of  8«ed. 


MOxrroBB. 

Wholo  tabers,  large 

Qnartered  lengthwise,  large 

Halved  and  crosaed,  largo,  seed  end  this  row 

Halved  and  crossed,  large,  stem  end  in  this  row 

Whole  tnbers,  medimn 

Halved  tubers,  medimn 

HABBIfiON. 

Whole  tnbers,  large 

Cn  t,  qnartered  lengthwise,  large 

Halved,  then  crossed,  large,  se^  end  in  this  row 

Same  cot,  liffge,  stem  end  in  this  row 

whole  tnbers,  sedinm  size 

Cut,  halved  lengthwise,,  medinm  sise 

Small  whole  tnbers 

EABLT  GOODRICH. 

(Planted  the  9th  of  Hay.) 

Whole  tubers,  large 

Cut,  quartered  lengthwise),  large 

Cut,  halved,  then  cut  across,  li^ge,  seed  end  in  this  row 

Cut  same  as  preceding,  at<»n  end  in  this  row 

Whole  tubers,  medium 

Cut,  halved  Idngthwlse,  medium , 


»1 

Hi 

II4 

^5l 

% 

Pound*. 

Poundg. 

158 

109 

150 

H 

158 

210 

135 

4 

158 

216 

129 

H 

158 

225 

134 

5 

375 

152 

135 

H 

375 

246 

127| 

8 

220 

102 

1461 

81 

220 

221 

122 

13 

220 

207 

127i 

11 

220 

200 

156 

\^ 

412 

162 

185 

412 

212 

187 

14 

800 

220 

184 

12 

261. 

105 

71 

9 

261 

233 

16 

261 

234 

6» 

261 

223 

62 

7J 

461 

156 

93 

14^ 

461 

74 

8 

No.  3. — Stable  manure,  fourteen  loads  spread. on  the  second  acre: 
sapie  kind  and  form  of  seed  as  on  the  preceding  phosphate ;  planted 
ilth  of  May,  in  rows  three  feet  apart,  one  i)otato  or  piece  in  a  hill. 


Varifliy,  ami  fonn  of  need. 


MBBCKBS. 

Whole  tubers,  large 

Cut,  quartered  lengthwise,  lai^e .^ 

Cut,  halved,  then  cut  across,  seed  end  in  tjiiis  row 

Cut  same  as  preceding,  stem  end  |n  this  row 

Whole  tubers,  medium 

Cut,  halved  lengthwise,  medium 

Whole  tubers,  small 

MOKirOBB. 

Whole  tubers,  largti 

Cut,  quartered  lengthwise,  large 

Cut,  halved,  then  cut  across,  sMd  end  in  this  row. 

Cut  same  as  preceding,  stem  end  in  this  row 

Whole  tubers,  mediimi 

Cut,  halved  lengthwise,  medium 

HAIUUBON. 

Whole  tubers,  large 

Cut,  quartered  lengthwise,  large 

Cut,  halved,  then  cut  across,  seed  end  In  this  row. 
Cut,  halved,  then  across,  stem  end  in  this  row — 

16 


2^ 

^1. 
Il 

it 

It 

IB 

III 

u,®** 

Tn 

ill 

III 

"A 

"A 

w 

« 

PWL1\dM. 

PiMtTUix. 

324 

100 

112 

6 

324 

197 

67 

4 

324 

203 

109} 
i25i 

.S 

384 

224 

3 

562 

160 

141 

568 

210 

119^ 

91 

1,200 

216 

106 

U 

176 

103 

230 

3| 

176 

223 

210 

4 

176 

213 

2661 

4 

176 

216 

204 

6 

358 

156 

245 

5 

358 

220 

220 

9 

821 

113 

S88| 

1» 

221 

211 

824 

14 

321 

a^ 

839 

17 

221 

194 

192 

15 
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Stable  manure^  &c. — Continued. 


Variety,  and  fona  of  seed. 


HAKOisON— continaed. 


Whole  tabero,  medium. 
Cnt,  halved,  medJnm... 
Whole  tubers,  small 


BJLBLT  QOODBICH. 


Whole  tobers,  large 

Cut,  qnartored  lengthwise,  largo 

Cut,  halved,  then  cnt  acrons,  seed  end  in  this  row. 

Cut  same  as  preceding,  stem  end  in  this  row 

Whole  tubers,  medium 

Cnt,  halved  lengthwise 

Whole  tubers,  small 


3^ 

Ik 


474 
474 


265 
265 


461 
461 


n 


%5 

CO, 


151 

228 
507 


106 
221 
220 
225 
157 
224 
214 


-3  t-^ 


Pmindi. 
203 
292 
3(M>J 


\U\ 

115 

111 

113^ 

120 

117 

153 


2^^ 


Poundi. 
16 
83 
16i 


if 


Jonathan  Talcott,  of  Kew  York,  planted  Jackson  White,  the  Early 
Goodrich,  and  the  Ohio  Russet,  of  which  the  Jackscm  White  was  eight 
or  ten  days  the  earliest,  and  also  the  best  in  quality  ]  yield  about  a  hun- 
dred and  fifty  bushels  per  acre.  The  Early  Goodrich,  though  a  few  days 
later,  is  preferred  for  its  hardiness,  smooth  and  perfect  appearance,  and 
yield  per  acre.  Th^  Ohio  Kusset  matures  with  the  Early  Goodrich,  is 
full  as  good  in  quality,  but  the  yield  is  only  medium. 

A  correspondent  of  the  Eural  American  has  for  several  years  raised 
the  Garnet  potato,  and  says  he  finds  it  all  its  originator  ever  claimed  for 
it.  The  Glea«on  he  tliinks  far  ahead  of  any  variety  he  has  ever  raised, 
in  respect  to  yield  and  freedom  from  rot;  although,  as  a  table  potato,  he 
considers  it  no  better  than  the  Garnet.  From  eight  pounds  of  this  va- 
riety  he  raised  one  barrel  of  fine  potatoes,  without  extra  cultivation. 
He  planted  eight  rows  of  the  Gleason,  four  of  the  Garnet,  two  of  the 
Peach-blow,  and  five  of  the  Eastern  Ked,  putting  a  forkfull  of  coarse 
manure  in  each  hill,  by  way  of  experiment.  He  generally  applies  a  large 
handful  of  ashes  instead  of  barn-yard  manure.  From  the  eight  rows  of 
the  Gleason,  thirty-three  bushels  were  harvested,  nearly  all  fit  for  the 
table,  and  entirely  free  from  rot ;  from  the  eleven  remaining  rows  of  the 
varieties  named,  only  thirty  bushels  were  gathered,  making  a  yield  of 
one  and  three-tenths  bushel  in  favor  of  the  Gleason.  Only  a  few  dis- 
eased potatoes  were  found  among  the  Garnets,  but  many  among  the 
Peach-blows  and  Eastern  Reds. 

Andrew  Archer,  of  Maine,  planted  side  by  side,  and  on  the  same 
quality  of  land,  seven  varieties  of  the  potato,  with  the  following  results: 
Th6  Cuzco  yielded  370  bushels  per  acre;  the  Orono,  320;  the  Early 
Goodrich,  320;  the  General  Grant,  304;  the  Early  Sebec,  264;  the  Mer- 
cer, 240;  the  Jackson,  240.  He  states  that  the  Early  Goodrich,  the 
past  year,  maintained  its  former  reputation  as  a  first  class  potato  in 
every  respect;  and  that  the  General  Grant  is  equally  so,  either  for  the 
table  or  the  market,  and  is  the  earliest  variety  on  record,  cultivated  in 
Maine,  being  two  weeks  earlier  than  the  Early  Sebec,  and  three  weeks 
earlier  than  the  Early  Goodrich.  The  Early  Goodrich  and  the  General 
Grant  do  not  rot,  and  he  thinks  they  are  far  superior  to  any  other 
varieties  now  grown  in  that  State. 

Isaac  Hicks  and  Sons,  of  New  York,  planted  nine  rows  of  each  of  nine 
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varieties,  with  the  following  results:  The  Early  Goodrich  yielded  188 
boshels  per  acre;  Early  Samaritan,  96;  Early  Bose,  236;  Harrison,  265; 
Calico,  267;  Gleason,  254;  Vanderveer,  227;  Gardner,  215;  Peach-blow, 
196.  All  were  dug  before  the  middle  of  September.  The  Peach-blows 
were  beginning  to  rot,  and  were  sent  to  the  New  York  market  as  fast  as 
possible.  Three  or  four  only  of  the  Gleasons  were  found  rotten  in  each 
barrel;  all  the  other  varieties  were  sound,  and  kept  well.  The  Peach- 
blow  brought,  in  the  market,  $3  75  to  $4  per  barrel ;  the  Gleason,  $2  60 
to  $3;  the  Vanderveer,  $2  50;  and  the  Early  Goodrich,  $2  25. 

Mr.  Bristoe,  of  Kentucky,  planted  the  varieties  named  below,  with  the 
results  annexed : 


Varietiea. 


Wblto  Sprout... 
Early  Goodrich.. 

Barrlson 

Casoo 

Shaker  RoAset... 

Oamet  Chili 

Backeye 

Early  Jane 

Peach-blow 

Jeony  Itind 


Seed  planted. 


Pound*. 
104 


lOi 
10* 
7* 


Yield. 


Poundt.' 
S31 
S99 
882 
SOB 
205 

IS3 
104 
76 


Mr.  Bristoe  does  not  regard  the  Peach-Wow  as  a  sure  crop  in  the 
South;  as,  whatever  the  time  of  planting,  it  will  not  produce  pota- 
toes till  late  in  June.  He  has  planted  from  April  to  the  middle  of  July, 
with  about  equal  success. 

The  following  table  shows  the  results  of  an  experiment  made  by  Thomas 
Meehan,  editor  of  the  Philadelphia  Weekly  Press,  and  a  committee  of 
agricultural  editors  and  others,  by  boiling  fifteen  popular  varieties  of  the 
potato.  The  numbers  afi&xed  denote  their  qualities  respectively.  No.  1 
signifies  best;  No.  2  next  best,  &c. : 


2 

2 

1 

2 

3 

3 

3 

3 

3 

2 

3 

2 

3 

1 

1 

2 

1 

3 

2 

2 

2 

3 

3 

3 

2 

2 

o 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

Q 

1 

3 

2 

2 

2 

3 

2  1 

1 

Early  Goodrich 
White  Sprout.. 
Felterid  Barly. 
Jemialem..... 

Early  Rose 

Peach-blovr 

Qamet  Chili... 
PriDoe  Albert.. 

OleiwoQ 

Carter 

Calico 

Harruon 

Curco 

AttdeM 

JackHon  White 


From  an  inspection  of  the  table  it  will  be  seen  that  the  Early  Eose 
and  the  Early  Goodrich  hold  the  first  place  in  the  total  value  of  their 
good  qualities;  but,  as  color  is  of  less  importance  than  either  texture  or 
flavor,  the  Early  Rose  must  be  regarded  as  the  best  on  the  list.  The 
Guzco,  Garnet,  Ghili,  Gleason,  and  Garter  also  take  a  high  rank. 

Petef  Henderson,  of  New  Jersey,  out  one  potato  weigMng  four  ounces 
into  two  parts,  in  such  a  way  that  the  largest  possible  number  of  eyes 
in  each  piece  would  be  presented  upward;  then  each  part  was  placed  on 
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the  soil  of  one  of  the  benches  of  his  greenhouse,  at  a  temperature  of  about 
seventy  degrees,  and  kept  entirely  dry  until  the  cut  surface  had  healed 
over,  and  shoots  began  to  start  from  the  eyes.  The  shoots,  when  four 
or  five  inches  in  length,  were  cut  off  about  one-fourth  of  an  inch  from 
the  surface  of  the  potato,  and  rooted  by  shading  and  watering  in  the 
usual  way,  and  then  put  in  two-inch  pots,  in  rich  soil,  and  started  to 
grow.  Other  shoots  were  afterward  thrown  up  from  the  i)otato  in 
great  numbers,  and  rooted  as  before.  When  the  first  shoots  were  seven 
or  eight  inches  high,  cuttings  were  taken  from  the  tops  of  these  also  and 
root^ ;  so  that  by  the  1st  of  June  one  hundred  and  filty  good  shoots  had 
been  produced  from  this  potato,  each  of  which  was  equal  to  a  set  made 
directly  from  the  tuber.  These  sets  were  planted  out  the  first  week  in 
June,  in  land  not  well  suited  for  the  growth  of  the  potato.  The  crop, 
when  dug  in  September,  weighed  four  hundred  and  fifty  pounds,  equal 
to  seven  and  a  half  bushels,  being  an  increase  of  sixteen  hundred  fold. 
It  may  be  questioned  whether  this  process  is  of  any  practical  value, 
or  whether  it  will  pay.  It  is  not  dauned  that  it  would,  when  potatoes 
bring  only  the  ordinary  price;  but,  when  they  are  sold  at  the  price  at 
that  time  of  the  Early  Eose,  $3  per  pound,  there  is  no  doubt  whatever  ol 
its  practical  utility. 
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The  cast  of  fences  is  a  great  burden  npon  agriculture  everywhere.  In 
the  praMe  sections,  where  stone  is  never  avaSable,  and  timber  rarely  at 
hand,  the  expense  is  increased;  and  here  the  feasibility  of  obtaining 
serviceable  live  fences  is  naturally  an  important  inquiry.  Western  farm- 
ers have  long  been  seeking  the  best  plant  for  this  purpose.  In  the 
climate  of  Great  Britain  the  hawthorn  fCratcBgns  OTyacanthaJ  has  been 
successfully  employed  for  centuries;  but,  in  the  climate  of  the  Missis- 
sippi Valley,  it  is  not  sufficiently  at  home  to  answer  the  purpose;  the 
atmosphere  is  too  hot,  dry.  and  variable.  The  honey  locust,  fOleditschia 
tridcantliosyj  has  been  triecL  as  also  the  buckthorn,  (Rhamnus  cathariicusj 
the  Cherokee  rose,  (Rosa  tcevigata,J  and  others;  but  the  Osage  orange 
thorn,  (Madura  aurantiaca^)  after  years  of  exi)eriment,  in  different  parts 
of  the  country,  appears  to  be  a  more  promising  material  for  hedges  than 
any  other  upon  which  experiments  have  been  made.  It  was  called  by  the 
French  Bois dHarc;  by  the  Indians,  bow-wood;  and  Osage  prange  by  the 
present  inhabitants  of  the  West.  In  1841  it  was  thus  described  by 
William  Kenrick: 

"A  native  of  Arkansas,  where  it  rises  in  beautiful  proportion  to  the 
height  of  sixty  feet,  and  has  been  pronounced  one  of  the  most  beautifcd 
of  our  native  trees.  The  wood  is,  perhaps,  the  most  durable  in  the 
world,  and  for  ship-bmlding  is  esteemed  preferable  to  live-oak.  It  ife 
valuable  for  furniture,  as  it  receives  the  finest  polish,  and  yields  a  yellow 
dye.  It  is  remarkably  tough,  strong,  and  elastic,  and  preferred  by  the 
Indians  to  all  other  woods  for  bows.  It  deserves  a  trial  for  hedges.  1 
know  of  no  wood  so  beautiful  for  this  purpose.'' 

A  few  facts  in  the  history  of  its  introduction  and  use  in  the  West,  as  a 
hedge  plant,  are  stated  upon  the  authority  of  Hon.  M.  L.  Dunlap,  of 
Illinois.  In  1842  a  nurseiyman  of  Peoria  County.  Illinois,  Mr.  Bdson 
Qarkness,  after  a  trial  during  two  seasons,  in  whicn  it  was  killed  to  the 
roots  by  frost,  came  to  the  erroneous  conclusion  that  it  would  not  stand 
the  climate.  In  1844  Mr.  Charles  H.  Larrabee,  of  Pontotoc  County, 
Mississippi,  sent  a  package  of  seed  to  the  editor  of  the  Prairie  Farmer, 
suggestiug  its  probable  utility  as  a  hedge  ))lant,  and  its  great  value 
to  ifiinois  especially.  In  1845  Professor  J.  B.  Turner,  of  Jacksonville, 
Illinois,  stated  that  it  had  proved  hardy  for  six  years,  and  that  he 
thought  it  would  make  a  good  hedge,  if  the  plants  would  bear  close 
planting. 

It  is  claimed  that  a  Mr.  Choteau,  of  Bt.  Louis,  planted  Osage  seed  as  eariy 
as  1800.  The  elder  Landreth  propiagated  some  plants  in  1803,  which  are 
now  two  feet  in,  diameter,  and  thir^  to  forty  in  height.  Mr  Hancock, 
of  Fulton  County,  Illinois,  set  a  hedge  in  1844.  It  was  not  till  1846 
that  any  considerable  quantity  of  seed  was  sent  Korth.  Mr.  William  H. 
Maim,  then  a  resident  of  Fannin  County,  Texas,  living  upon  Bois  d'Arc 
Creek,  hearing  that  the  seed  was  worth  eighty  dollars  per  bushel  at 
Cincinnati  and  in  the  northwest,  proceeded  te  wash  out  thirty  bushels  of 
seed,  for  which  he  refused  twenty  dollars  per  bushel  before  starting,  only 
to  meet  ]the  disappointment,  on  arrival  at  Peoria,  of  learning  that  there 
was  no  demand  for  it,  the  impression  having  gone  abroad  that  it  was  a 
failure.    After  some  effort  and  delay^  it  was  distributed  in  small  lots, 
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upon  a  year's  credit,  at  twenty  dollars  per  bushel.  The  late  Oyms  Over- 
man, of  Ftdton  County,  entered  into  a  copartnership  with  Mr.  Mann  in 
plantini?  a  few  bushels  of  the  seed,  and  from  this  beijinning  the  growing 
of  Osage  thorn  plants  has  assumed  its  present  proportions.  In  1851 
three  to  five  hundred  bushels  of  seed  were  brought  into  Illinois,  and  in 
1855  the  firm  above  named  brought  from  Texas  one  thousand  busli 
els.  Prior  to  18G0  the  price  varied  with  the  demand  from  five  to  thirt\ 
dolliirs  i>er  bushel.  In  18C7  the  trade  in  seed  was  resumed  with  a  spe<i 
alative  demand,  by  which  the  market  became  overstocked,  and  the  price 
was  reduced  from  fifty  to  five  dollars.  In  18C8  the  trade  amounted  to 
eighteen  thousand  bushels.  The  price,  eight  dollars  at  first,  went  up  to 
fi/ty.  During  the  winter  of  18GS-^G9,  twelve  thousand  bushels  went 
north  of  Memphis,  ten  thousand  of  which  have  been  sold  for  the  spring 
planting.  The  price  ranged  ftx)m  twelve  to  eighteen  dollars.  Texas 
and  Arkansas  received  not  less  than  one  hundred  thousand  dollars  for 
Osa^e  seed  in  the  autumn  of  1868. 

It  is  estimated  that  ten  thousand  bushels  of  seed  will  be  planted  in 
the  northwest  in  18C0.  producing  300,000,000  plants,  at  30,000  to  a 
bushel  of  seed,  and  matting  00,000  miles  of  fence,  allowing  5,000  plants 
to  a  mile— enough  to  supply  22,000  farms  of  a  quarter-section,  at  840 
rods  to  a  farm.  One  nurseryman  has  four  hundred  acres  of  quicks  grow- 
ing. 

Mr.  Dunlap  thus  figures  the  comparative  cost  of  live  and  of  deed 


First  year: 
To  prepare  the  hedge-row  for  a  mile  of  hedge  will  cost  in  labor 

about  five  cents  a  rod,  equal  to $1C  00 

5,000  plants 12  00 

Setting 4  00 

Cutting  and  hoeing 16  00 

Total 48  00 

Second  year: 

Cultivating  and  hoeing 16  00 

Besetting  of  plants 4  00 

Third  year: 
Cultivating  and  hoeing 12  00 

Totals Sb  00 

Total  cost  for  three  years,  twenty-iive  cents  per  rod. 

The  ne3tt  two  years  it  will  cost  nothing,  and  will  then  be  ready  for 
plashing,  or  it  may  stand  a  year  or  two  longer.  We  may  add  ten  cents 
a  rod  for  plashing  and  trimming,  where  the  hedge  will  need  an  annual 
shearing,  at  a  cost  of  about  two  cents  a  rod.  This  is  Id  case  the  hedge 
is  to  be  Kept  within  bounds;  but  in  many  cases,  where  it  is  also  valuable 
for  shelter  and  for  timber,  this  extra  expense  is  not  incun^.  Such  a 
fence,  when  ten  yeaps  old,  will  be  worth  its  ftdl  cost  to  be  cut  down  for 
vineyard  stakes,  or  similar  use. 

The  first  ten  years  of  a  first-class  hedge  should  not  cost  a  farmer, 
including  interest  for  three  years  while  it  is  growing,  over  fifty  cents  a 
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Plate  VII. 


Fig. 


Fig.  2. 


Double  hedge  set  low. 
Fig   5. 


Set  on  ridge. 


Fig.  3. 


Oblique  laying  of  doable  rows, 


Vertical  section  of  single 
row  hedge. 


Rg.4. 


Vertical  section  of  donUe  hedge. 
Fig.  6. 


Cross  section  of  double  row  trenches. 
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rod,  and  the  most  of  this  in  labor  at  odd  times.    This  would  make  the 
hedging  of  the  quarter-section  farm  cost,  for  twenty  years,  as  follows : 

840  rods  hedging $420 

20  years'  interest 840 

20  years'  shearing,  two  cents  per  rod 336 

Total 1, 596 

Co>*t  of  board  fencing 4, 000 

2,404 

The  difl'ereuce  for  the  fiist  twenty  years  is  $120  per  annum,  and  thus, 
instead  of  haviug  $1^000  invested  aa  original  capital,  we  have  but  $420 
in  the  hedge.  It  will  require,  at  least,  ten  per  cent,  to  keep  the  dead 
fence  in  repair,  while  $17  for  each  farm  will  keep  the  hedge  nicely 
sheared.  In  one  case  we  have  a  reliable  hedge,  and  in.  the  other  an 
uncertain  one  of  pine  boards. 

The  following  communication  on  the  subject  of  Osage  thorn  hedges, 
leceived  from  Mr.  J.  W.  Clarke,  of  Kingston,  Greene  Lake  County, 
Wisconsin,  is  presented  as  the  result  of  much  thought  and  experiment, 
but  not  indorsed  by  the  Department  aa  infallible  in  all  its  positions: 

THE   OSAGE   THOEN. 

Though  this  thorn  has  been  variously  and  extensively  experimented 
with,  probably  through  half  a  century  of  time,  with  a  View  to  its  adapt- 
ability  to  forming  a  live  fence,  its  successM  propagation  and  growth 
on  a  large  scale  by  nurserymen  is  a  work  of  but  recent  achievement 
GThe  urgent  necessity  of  some  hedging  material,  as  a  substitute  for  board 
fence,  has  also  been  deeply  felt  only  within  a  few  years,  or  since 
railroads  have  made  such  fearful  inroads  upon  the  limfted  timber  sup- 
ply of  the  country.  It  is,  however,  a  well  established  fact  that  the  Osage 
thorn  is  quite  as  capable  of  being  grown  and  trained,  and  of  form- 
ing  an  effective  live  fence,  in  all  but  far  northern  States,  as  is  the  haw- 
thorn in  the  British  Islands.  Its  adaptation  to  the  g^ieral  purposes  of 
hedging  being  a  settled  fact,  the  following  notes  and  suggestions  will  be 
directed  to  the  practical  bearings  of  the  principles  of  growing,  plans  of 
arrangement,  and  the  most  suitable  methods  of  training  or  directing 
the  growth  of  the  Osage  thorn,  as  a  hedging  plant. 

NUESEBYMEN  PKOPAaATE  IT  WITH  SUCCESS. 

Of  this  there  can  be  no  doubt,  as  it  is  thus  grown  in  Illinois  to  the 
extent  of  hundreds  of  acres,  and  on  an  amply  suecessftil  scale  in  various 
other  localities.  It  must  be  stated,  however,  that  the  quicks  are  grown 
too  thick  in  the  nursery  row,  in  many  instances.  Close  crowding  here 
is  not  favorable  to  the  best  growth  of  roots,  which  is  as  essential  te 
Osage  thorn  quicks  as  to  apple  stocks,  and  as  necessary  to  their  best 
subsequent  growth  in  the  hedge  row.  The  plants  are  more  healthy 
when  first  grown  on  high,  or  at  least  on  well-drained  ground ;  the  whoie 
extent  of  their  wood  growth  being  firmer,  and,  if  sometimes  not  quite  so 
large  or  rank,  better  adapted  to  bear  the  vicifeitudes  to  which  young 
hedges  are  usuaily  exposed. 
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PBEPABINa  GEOXJND  FOB  SETTINa  OUT  HEDGES. 

Sod  ground,  designed  for  hedge  sites,  should  be  plowed  six  or  seven 
inches  deep,  as  early  as  the  grass  grows  freely,  in  May,  the  year  preced- 
ing  the  planting  of  the  quicks.  As  soon  as  the  sod  is  well  rotted,  drag 
and  plow  a«  many  times  as  may  be  required  thoroughly  to  pulverize  the 
soil,  and  reduce  it  to  such  a  condition  of  tilth  as  would  be  suitable  for 
planting  corn  on  old  ground,  the  strip  of  ground  so  trenited  being  at 
least  six  yards  in  width.  This  should  be  done  either  in  September  or 
early  in  October;  not  later,  as  the  important  and  necessary  operation  of 
ridging  up  the  ground,  as  a  foundation  for  a  successful  hedge,  is  required 
to  be  performed  before  severe  freezing  weather.  The  safest  course  is  to 
ridge  before  the  10th  of  November. 

The  necessity  for  ridging  arises  firom  the  generally  observed  fact,  that 
the  natural  drainage  of  the  larger  portion  of  the  vast  prairies  is  poor 
and  ineffective,  the  soil  in  many  localities  being  so  overcharged  with 
moisture,  particularly  in  rainy  seasons,  as  to  materially  check  the 
growth  of  farm  crops ;  and,  as  is  well  understood,  the  yield  of  com  and 
small  grain  is  much  reduced  from  this  cause.  The  same  is  true  of  con- 
siderable districts  of  several  of  the  better  timbered  States,  where  other 
fencing  material  is  growing  scarce. 

The  width  of  ground  plowed  should  not  be  less  than  eighteen  or 
twenty  feet,  as  a  narrow  space  may  cause  considerable  inconvenience, 
where  the  adjoining  land  is  sod  or  in  grass.  The  height  of  the  ridges 
should  be  as  great  as  can  be  made  by  twice  plowing,  or  gathering  up  the 
soiL  In  spongy  or  low,  wet  places,  three  gatherings  with  the  plow  will 
not  raise  the  ridge  too  high.  The  soil  having  been  well  pulverized 
before  ridging,  may  be  harrowed  once  with  a  coarse  harrow,  but  it 
need  not  be  mader  smooth,  as  a  harrowing  just  before  plowing  the  fhr- 
row  trenches,  the  succeeding  spring,  will  be  necessary  to  freshen  and 
mellow  the  mold  before  other  work  is  commenced.  Among  the  advan- 
tages of  ridging  may  be  named  the  following: 

First.  The  Osage  quicks  will  be  more  likely  to  escape  winter-killing, 
the  exemption  being  due  to  the  fact  that  the  roots  are  above  the  level  of 
saturation. 

Second.  Operations  can  be  commenced  and  completed  from  ten  days 
to  two  weeks  earlier,  in  all  localities  where  the  natural  drainage  is  inef- 
ficient, and  Osage  thorns  can  be  set  before  the  buds  open. 

Third.  The  roots  of  young  quieks  will  strike  down  obliquely  in  ridged 
ground,  instead  of  extending  out  horizontally  just  beneath  the  surface 
soil,  and  attain  a  growth  corresponding  with  tiie  increase  of  available 
soiL 

Fourth,  mie  young  plants  make  a  more  uniform  growth  when  ridged, 
in  consequence  of  the  more  uniform  condition  of  the  soil  as  to  moisture, 
and  will  generally  be  exempt  from  the  gaps  and  thin  places,  resulting 
frt)m  partial  winter-killing. 

Fifth.  When  a  ridge  is  properly  prepared  for  thorn  qfuieks,  the  roots 
of  the  hedge-row  will  form  a  more  fibrous  growth,  which  will  be  made 
chiefly  in  central  parts  of  the  ridge  soil,  instead  of  the  roots  growing 
long  and  straggling.  If,  in  the  course  of  years,  however,  straggling 
roots  should  be  found  to  require  pruning  at  a  distance  of  eight  or  ten 
leet  from  the  hedge-row,  they  will  present  less  obstruction  on  a  ridge 
than  when  grown  ui>on  level  ground. 

Sixth.  When  a  hedge  becomes  strong  enough  to  turn  stock,  it  is  desi- 
rable to  check  its  growth,  which  can  be  done  oy  cutting  off  the  ends  of 
the  roots  on  the  sides  of  uie  ridge  with  a  pruning  plqw,  or  with  a  revolv- 
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ing  colter,  without  endangering  the  life  of  the  thorns,  the  large  amount 
of  root-growth  in  the  deeper,  central  parts  of  the  ridge  being  sufficient 
for  the  plant. 

Seventh.  A  ridge  eighteen  to  twenty-four  inches  above  the  level  will 
add  thirty  to  forty  per  cent,  to  the  effective  height  of  the  hedge ;  and, 
in  combination  with  the  latter,  will  form  a  barrier  that  will  turn  stock, 
thus  constituting  an  effective  fence  from  one  to  two  years  sooner  than 
when  i^nted  on  low,  level  ground ;  and,  at  the  same  time,  equally,  con- 
tributing toward  the  effectiveness  of  the  hedge  in  its  incidental  capac- 
ity as  a  wind-break. 

A  plow  colter,  such  as  is  used  for  cutting  off  the  extremities  of  apple 
tree  roots  to  induce  early  bearing,  may  serve  a  similar  purpose  in  prun- 
ing hedge  roots  when  extending  beyond  their  prescribed  limits. 

Figure  1  represents  a  young,  unlaid,  double  hedge-row,  set  in  land 
relatively  low.  Figure  2,  a  siimlar  hedge,  set  in  a  ridge  two  feet  above 
the  level  of  the  adjoining  land.  These  sketches  afford  an  illustration  of 
the  difference,  in  extent  and  character  of  root  growth,  between  young 
hedges  set  on  the  dee^  soil  of  ridges  specially  made  for  them,  and  those 
set  on  level  ground,  with  their  roots  near  a  wet  subsoil,  as  seen  in  Fig- 
ure !• 

TBDOnNG  OB  DWARFINQ. 

As  in  the  case  of  shortening  back  to  induce  the  growth  of  fruit  spurs 
in  the  apple  tree,  the  effect  of  trimming  Osage  thorn  hedge  is  to  cause 
some  thickening  at  the  bottom,  but  the  gro\^  is  chiefly  in  the  upper 
part  of  tbe  branches,  or  in  the  emission  of  numerous  small  side  shoots, 
or  lateral  branches.  Inexperienced  writers  recommend  this  mode  of 
training  to  produce  thick-bottomed,  permanent  growth.  Thick  side 
growth  may,  for  a  limited  time,  result  from  sudi  management;  as 
repeated  cutting  back  leaves  the  plants,  in  their  struggle  for  existence, 
the  only  alternative  of  the  slow,  feeble,  lateral  growth,  to  be  seen  in 
hedges  that  are  not  allowed  to  extend  their  growth  vertically.  Low- 
traintBd  hedges  may  be  necessary  where  land  is  limited  in  area,  and  high 
in  price,  as  in  case  of  gardens,  small  lawns,  and  other  ornamental 
CTounds  'j  but  in  such  situations  plants  of  less  vigorous  growth  than  the 
Osage  thorn  would  seem  to  be  more  suitable,  for  the  reason  that  ever- 
green or  shrubs  may  be  formed,  trimmed,  and  low-trained  a  long  time 
without  pleaching.  With  the  vigorously  growing  Osage  thorn,  how 
ever,  the  case  is  dSfferent.  Various  plans  of  training  were  adopted,  such 
as  cutting  off  each  row  of  two-rowed  hedges  alternately,  also  cutting 
out  alternate  thorns  close  to  the  ground,  to  induce  a  thick  growth  ot 
young  wood  in  the  lower  portions  of  the  hedge ;  but  the  result  of  such 
training  was  not  sufficiently  satisfactory  to  secure  its  continuance. 
Hedges  formed  thus,  principally  of  vertically  growing  stems,  were  found 
quite  weak  in  comparison  with  pleached  fences,  the  latter  proving  to 
be  much  more  effective  for  the  purpose  of  a  farm  fence. 

Within  a  few  years  past  an  aggregate  of  scores  of  miles  of  yeung 
Osage  thorns  in  hedge-rows  has  been  more  or  less  injured  by  winter- 
killing on  the  lower  lands  of  the  west ;  and  cutting  back  to  force  lateral 
growth  and  thickening  at  the  bottom  of  the  plants  was  probably  the 
inciting  cause  of  much  of  this  great  destruction  and  consequent  disap- 
pointment 

In  many  of  these  instances  the  hedge  rows  were  not  well  rooted,  the 
subsoil,  and  even  the  upper  soil,  being  too  wet  and  cold  to  admit  of  either 
ample  or  well-ripenedroot  growth.  Well-ripened  wood  is  as  necessary  for 
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roots  as  for  branches,  to  enable  them  to  withstand  either  severe  freezing 
or  severe  trimming.  But  the  general  reason  for  the  loss  of  these  winter- 
killed Osage  plants  was  succulent,  spongy,  and  tender  wood  in  root  and 
branch ;  and  it  must  continue  to  be  so  witn  hedge  rows  set  at  the  level 
of  undrained  soUs.  The  plants  seem  too  have  died  of  too  much  cutting 
and  too  much  water  in  the  soil. 

As  already  intimated,  trimmed  hedges  surely  grow  thin  in  the  lowei* 
parts  in  a  few  years,  however  well  this  operation  may  be  performed. 
Great  care  and  good  management  may  postpone  the  "  self-thinning,''  by 
the  inside,  shaded,  and  weak  bottom  branches  dying  out ;  but  these 
branches  will  as  certainly  die  out  as  that  the  sap  tends  naturally  to  the  top 
parts  of  the  hedge,  where  there  is  more  heat  and  light.  The  north  side 
of  a  hedge,  being  the  most  shaded^  will  be  likely  to  fall  first  in  the 
lower  -paits,  when,  from  the  necessity  of  thickening  the  bottom  part, 
and  renewing  the  live  growth  from  the  ground,  the  labor  and  cost  ot 
laying  hedges  that  have  long  been  subjected  to  trimming  will  be  found 
greatly  to  exceed  the  cost  of  laying  untrimmed  fences. 

The  objections  to  untrimmed  h^ges  consist  mainly  in  their  shading 
more  ground  than  when  trained  low ;  but  this  is  chiefly  the  case  on  the 
north  side  of  east  and  west  fences,  crops  getting  as  much  sunlight  in 
about  half  the  time,  on  the  sides  of  north  and  souUi  fences. 

HEDGES  AS  A  HAEBOR  FOE  INSECTIVOROUS  BIEDS. 

One  of  the  greatest  advantages  of  growing  hedges  is  the  fact  that 
they  provide  shelter  for  birds.  In  a  general  sense,  most  insects  ar^he 
enemies  of  improved  vegetation :  end  they  also  comprise  the  nattutH 
food  of  most  birds,  and  do  vastly  more  damage  where  the  country  iA 
open  and  birds  are  few. 

It  is  a  significant  fact,  that  in  a  number  of  districts  in  England, 
where  many  of  the  hedges  have  been  grubbed  up,  the  increase  of  de- 
structive insects  has  become  so  great  that  it  has  been  found  necessary 
to  take  measures  for  the  preservation  of  the  birds,  particularly  the 
hedge  sparrow. 

RENEWAL  OP  OSAGE  THORN  HEDGES. 

It  has  been  established  by  exi)erience  in  the  British  Islands,  and  to  a 
limited  extent  in  this  country,  that  hedges  sooner  or  later  oecome  so 
thinned  at  the  bottom  that  renewed  or  young  bottom  growths  are 
ess^itial  to  maintain  their  efSciency  a«  fences;  and  this  necessity  cannot 
be  evaded  in  the  case  of  the  Osage  thorn.  The  sap  tends  so  much 
towards  the  top  that  the  lower  part  will  become  thin  by  "self-pruning,^ 
which  will  be  succeeded  by  holes  and  gaps.  This  result  may  be  expected 
in  both  trimmed  and  untrimmed  hedges.  These  gaps  and  holes  mav  be 
temporarily  mended,  however,  by  inserting  detached  brandies  cut  trom 
thicker  parts  of  the  fence.  Layering  has  been  suggested ;  but  in  the 
shade  and  in  d»y  soil,  in  which  the  layer  must  grow,  if  at  all^  their 
growth  will  be  so  slow  as  not  to  become  available  against  animals  in  any 
reasonable  length  of  time,  and  it  is  probable  that  but  few  layers  would 
survive. 

Osage  thorn  hedges  may  grow  to  a  height  of  twelve  to  twenty  feet 
before  they  require  laying.  Laying  reduces  the  height  of  the  fence  two- 
thfrds  or  three-fourths,  or  more,  causing  the  new  growth  to  be  made  near 
the  ground,  and  here,  accordingly,  multitudes  of  vigorous  youn^  saplings 
are  sent  up,  growing  up  in  like  manner,  at  each  successive  la^mg. 
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THE  STRENaTH  OF  TWO-ROW  HEDGES  WHEN  PLEACHED. 

Single-ro^\r  hedges  caunot  well  be  renewed  by  laying  without  stakes. 
But  double  rows  may  not  only  bo  laid  or  pleached  without  stakes,  but, 
when  laid  down  in  a  proper  manner,  the  hedges  will  constituto  a  very 
strong  fence.  Two-row  hedges  are  believed  to  be  much  the  best  adapted 
to  resist  the  stress  of  gales  of  wind^  the  attempts  of  rampant  animals  to 
break  over  them,  and  for  any  contingencies  requiring  great  strengtli  in 
a  fence. 

Figure  3  represents  a  section  of  the  horizontal  form  of  laying  the 
brush  of  each  of  the  rows  backward  and  obliquely  over  to  the  opposite 
side.  The  stems  of  the  thorns  are  pleached,  one  from  each  side  or  row, 
alternately,  each  sapling  being  brought  down  from  the  opposite  side, 
and  laid  in  such  a  manner  that  each  stem  crosses  the  last  one  laid,  about 
nridway  of  its  length,  and  in  the  center  between  the  hedge  rows*  the 
angle  formed  between  the  saplings  and  the  ground  being  about  tliirty 
degrees.  In  illustration  of  the  great  strength  of  this  form  of  two-rowed 
hedge,  Figure  4  represents  a  vertical  section  of  the  same,  which  is  five 
feet  high  above  the  ridge,  and  forms  an  almost  impassable  barrier 
j^inst  any  farm  stock. 

SINaLE-BOW  HEDGE  NOT  EFFICIENT  UNLESS  STAKED. 

After  special  examination  of  one-row  fence,  in  Illinois,  both  unlaid 
and  such  as  is  called  laid,  the  conclusion  is  reached  that  neither  neat 
nor  efficient  single-row  hedge  can  be  made  without  the  aid  of  stakes ; 
and  it  is  stated  that  in  the  British  Islands,  stakes  are  always  employed 
to  give  it  sti£6i6ss,  and  hold  it  in  line  in  pleaching.  Specimens  of  the 
single-row  Osage  thorn  that  we  saw  had  much  the  appearance  of  a  lin© 
of  brush  with  tops  all  outward,  and  butt-ends  in  the  center.  Such 
single-row  fence  inroads  so  wide,  and  settles  to  the  ground  so  much,  that 
it  occupies  even  more  space,  as  seen  in.  Figure  5,  while  not  possessing  a 
third  of  the  value,  as  a  fence,  that  is  required  by  a  substantial  two-row 
hedge;  and  the  single-row  fence— -it. catinot  h%  correctly  called  hedge — 
must  sag  and  settfo  toward  the  ground,  if  pleached  without  staking. 
We  have  examined  some  specimiens  in  whidi  there  were  live  stakes, 
obtained  by  cutting  off  the  tops,  and  leaving  the  lower  of  the  thorn 
stems. 

DlSADVANTAaES  OF  LIVE  STAKEB. 

live  stakes  may  save  a  portion  of  the  time  that  should  be  devoted  to 
preparing  others,  but  the  subsequent  disadvantages  resulting  from  their 
ufio  will  more  than  outweigh  the  trifling  saving  of  time  effected.  A 
hedge  becomes  thin  at  the  base  of  the  growing  stakes,  the  sap  ascending 
and  forming  a  spreading,  stool-like  l<H>m  of  growth,  where  tiie  hedge  is 
trimmed  at  the  top  of  the  stakes,  instead  of  sending  up  shoots,  as  would 
be  the  case  if  the  stake  saiilings  were  laid  at  the  bottom  to  thicken  it 
with  young  growth.  Another  (Meet  is,  that  numbers  of  vigorous  shoots 
spring  from  tbe  crowns  of  the  stakes,  formingand  maintaining  a  growth 
of  shoots  two  or  three  feet  in  advance,  and  higher  than  the  general 
height  of  tbe  hedge.  It  is  also  necessary  to  out  live  stakes  off  at  the 
ffround  praparatory  to  relaying  the  hedges,  which  is  not  reqidred  when 
detachea  wood  is  used.  Deieui  or  detached  stakes  are  always  prefiaraUe 
to  live  ones ;  they  serve  two  or  three  years  bdbre  decaying,  by  which 
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time  the  form  aud  material  of  the  hedge  become  set,  or  firmly  fixed  by 
growth,  and  stakes  are  no  longer  necessary. 

The  tops  of  the  stakes,  set  three  feet  apart,  are  bound  at  the  top  by 
winding  or  wattling  long,  slender,  thorn  stems  so  as  to  inclose  the  tops 
of  stakes  between  tiiem.  The  object  of  staking  is  to  so  stifien  a  hedge 
that  it  can  be  made  with  far  less  thorn  material  than  would  be  practica- 
ble if  stakes  were  not  employed.  The  stakes  also  prevent  the  sagging 
of  pleached  or  obliquely  laid  saplings,  preventing  the  oblique  material 
from  smothering  the  young  undergrowth  of  shoots  from  the  base  of  the 
fence.  The  strength  imparted  by  the  stakes  also  prevents  the  brush 
from  being  pushed  out  of  line  by  stock,  or  blown  out  by  gusty  winds. 
The  object  of  wattling  or  double-winding  th'^m  at  the  top  with  saplings, 
which  makes  a  much  more  handsome  fence,  is  to  hold  the  tops  of  the 
stakes,  and  consequently  of  the  fence,  in  a  straight,  even  line. 

In  an  Osage  thorn  single-row  hedge,  trained  in  this  tapering  form, 
the  top  of  the  hedge  will  not  prevent  either  sunlight  or  rain  from  access 
to  its  outside  growth,  as  would  be  the  case  with  square  or  flat  top  train- 
ing. There  are  specimens  of  square-top  Qsage  thorn  hedge  in  the  west, 
the  bottom  of  which  is  already  thin,  and  in  places  open. 
» 

PRAOTIOAL  SUQGESTIONS. 

Strong,  two-rowed  hedges  are  much  more  suitable  for  large  inclosures, 
to  turn  rampant  animals,  to  bear  severe  stress  of  boisterous  winds,  or  for 
any  purpose  where  a  very  strong  fence  is  necessary,  than  a  single-row 
fence  can  ever  become  under  the  best  possible  management.  The  double- 
row  will  make  the  best  fence  for  farmers  ^nerally,  particularly  where 
the  farms  and  their  subdivisions  are  extensive  in  area. 

Single-row  fence  seems  most  suitable  for  vegetable  and  flower  gardens, 
and  nursery  grounds,  besides  lawn  and  ornamental  grounds,  as  before 
stated.    It  bears  trimming  better,  and  requires  less  ground  for  growth. 

SBTTINa  QUIOES  IN  HEDaS  ROWS. 

This  hedge-row  ridge,  having  been  prepared  in  the  fall  a.s  suggested, 
may  be  harrowed  over  once  or  twice,  as  soon  as  the  firost  is  out  of  the 
ground  in  early  spring.  A  mode  of  setting  Osage  thorn  quicks,  known 
as  spade-setting,  consists  in  opening  a  line  of  slits  in  the  surface  soil,  at 
regular  distances  on  the  line  of  the  intended  hedge,  with  a  long,  narrow 
spade.  The  spade  being  thrust  down  a  sufficient  depth,  is  pushed  for- 
ward from  the  operator,  when  an  assistant  inserts  the  root  ends  of  the 
young  quicks.  There  are  serious  objections  to  this  mode  of  setting. 
The  quicks  are  not  set,  but  tucked  Iq  and  often  doubled  back,  the  roots 
being  placed  between  two  flat  surfaces,  when  the  spade  is  withdrawn, 
and  the  slit  ck)sed  by  pressing  the  soil  back  against  the  quick  with  the 
foot,  which  process  as  certainly  flattens  the  roots  as  a  botamcal  specimen 
is  flattened  between  the  leaves  of  a  book.  This  flat  position  and  restricted 
direction  of  the  young  roots  must  retard  the  formation  of  an  efficient 
hedge. 

FURROW  TRBMOHBS  FOR  DOUBLE-LIinfi  QUICK  ROVTB. 

For  making  the  trenches  a  plow  with  a  deep  land-side  is  best,  forming 
a  deep  furrow,  smoothed  on  one  side.  A  new  mode  of  farrow-trenching 
and  of  setting  Osage  thorn  quicks  in  the  trenches  is  shown  in  Figure  6, 
which  represents  a  cross-section  of  double-row  trenches  on  the  crown  ot 


Digitized  by 


Google 


Digitized  by 


Google 


Plato  Vm. 


Fig.  7. 


Setting  guide. 


Fig.  8 


Fig.  9. 


TrimmiDg  book. 


TTimming  blade. 


Fig.  10. 


Plcacbing  book. 


Fig.  11. 


TTT 

Presa  rol:\ 
Fig.  1-2. 


Double  hedge  over  water  chanucl. 


IMPLEICBNTS  USED  IS  HEDGE  OSOWING. 

Digitized  by  LjOOQ IC 


OSAGE  iraDOBS.  253 

the  ridge.  Stakes  are  set  the  whole  length  of  the  fence  line  in  the  cen- 
ter. The  distance  between  the  quick  rows  is  two  feet.  The  trenching 
is  commenced  by  first  plowing  a  light  furrow  toward  the  center,  which 
will  rest  on  the  space  between  the  trenches.  Next  turn  a  light  furrow 
on  top  of  the  first,  depositing  this  also  over  the  space  between  the  trenches. 
Then  plow  a  furrow  out  of  the  bottom  of  each  trench,  turning  both  fur- 
rows outward  from  the  lines  of  the  quick  rows.  By  this  process  of  tak- 
ing two  furrows  from  each  trench,  a  suitable  supply  of  mold  is  deposited 
precisely  where  it  is  most  needed  to  fill  in  about  the  roots  of  the  quicks, 
when  these  are  set  up. 

The  old  mode  of  setting  the  quicks,  at  uniform  distance  between  the 
rows,  waa  by  means  of  a  line  witii  colored  strings  tied  to  it  at  the  required 
distances.  The  land  side  of  the  furrow  was  the  support  to  stand  the 
quicks  against,  and  guide  them  in  a  straight  line.  But  the  land  side  of 
the  trench  was  liable  to  be  crooked,  and  the  labor  and  time  required 
were  considerable.  A  more  serious  objection,  however,  is  that  some  of 
the  roots  of  the  quicks  are  turned  aside  from  their  natiu^al  i)osition  by 
pressing  a^inst  the  wall  of  the  trench.  This  misplacement  of  the  roots 
retards  their  growth  in  some  degree,  but  the  injury  is  less  than  that  of 
the  same  kind  incident  to  slit-setting,  by  means  of  a  spade.  Another 
defect  is  that  all  the  soil  is  turned  out  on  one  side  of  the  trench,  provid- 
ing no  mold  to  fill  in  on  the  other  side  of  the  quicks. 

THE  SETTINa  GX7IDB. 

As  a  rope  or  garden  line  cannot  be  kept  straight,  and  the  land  side  oi 
single  furrows  is  liable  to  the  same  objection,  a  tool  has  been  devised 
which  may  answer  the  three-fbld  purpose  of  spacing  the  quicks  as  they 
ore  placed  in  the  trenches,  as  a  support  to  the  quicks,  and  as  a  guide  to 
keep  ttiem  in  line :  these  several  objects  being  desirable,  and  even  neces- 
sary, before  and  during  the  operation  of  filliDg  in  the  soil,  and  earthing 
up  the  quicks.  This  setting  guide  wiU  cost  oidy  a  few  cents  and  a  Uttle 
labor.  It  is  madid  by  taking  a  narrow  strip  of  inch  board  or  three  or  four 
inph  batten,  fourteen  to  sixteen  feet  long,  and  attaching  to  it  three  strips 
of  hard  wood,  one  in  the  middle,  and  one  at  each  end,  for  legs,  which 
shoulid  be  sixteen  to  eighteen  inches  long.  Figure  7  gives  a  side  outline 
of  this  form  as  set  for  use,  about  one-third  ofits  width  from  the  land  side 
of  the  ftuTow-trench.  Vertical  chalk  marks  can  be  made  on  this  setting 
guide,  or  small  pins  of  wood  may  be  inserted  at  the  distance  the  quicks 
are  to  stand  in  the  rows,  two  feet  being  a  good  distance  for  a  two-FOw 
hedge,^ving  one  plant  to  every  foot  in  lenglii  of  the  fence.  Of  course, 
1;;he  quicks  in  each  row  wiU  be  placed  opposite  the  spaces  in  the  other. 
The  quieks  in  the  figure  are  spaced  one  foot  between,  as  for  a  single-row 
hedge.  If  holes  are  made  at  intervals  of  four  inches,  the  entire  length 
of  the  guide,  pins  can  be  inserted,  and  the  quicks  be  set  at  any  number 
of  inches  apait  that  is  a  multiple  of  four.  By  placing  the  quicks  in  the 
angles  formed  by  the  pins  or  pegs  and  the  horizontal  strip,  they  are  sup- 
ported in  position  on  two  sides,  and  can  be  placed  as  they  are  to  remain 
in  the  trenches,  with  ease  and  rapidity.  When  the  lines  are  properly 
staked  in  each  trench,  the  stakes  being  set  so  that  the  guide  may  be 
against  t^vo  at  each  time  of  its  removal,  there  wiU  be  no  sagging,  nor 
any  side-ways  deflection  of  the  setting  guide  or  the  row,  while  the 
quicks  are  placed  and  supported  in  a  good  form  to  have  their  roots 
properly  extended  and  molded,  and  the  soil  filled  in  on  both  sides  of  tlie 
rows. 
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EESULTS  OF  CLOSE  TEIMMING. 

It  is  supposed  that  none  but  single-row  hedges  will  be  trained  by  the 
repressive  process  of  trimming  twice  annually,  for  the  quicks  in  hedge 
or  this  form  will  be  slender  in  consequence  of  the  crowding  of  the  roots 
from  thicker  setting  in  the  rows.  Trimming  do«s  thicken  the  surface  of 
the  hedge  by  causing  a  stubbed,  stooling  form  of  growth,  but  this  form 
at  the  top  soon  sh^es  the  bottom  part,  keeping  out  air,  light,  and 
moisture. 

After  a  few  years  of  dose  pruning,  twice  each  year,  inlaid  hedges  pre- 
sent a  thin  bottom  ^owth.  Trimmed  hedges  cannot  well  be  trained 
more  than  two  and  a  half  to  three  feet  high,  a  yard  across  at  the  bot- 
toin,  while  narrow  at  the  top.  Of  these  dimensions,  a  continually  trim 
med:  hedge  is  not  always  a  safe  fence  as  against  jumping  horses  and 
cattle,  and  its  ultimately  thinned  bottom  opens  a  door  for  the  inroads  of 
wntcmed  swine.  On  the  other  hand,  pleaching  causes  a  thick,  bottom 
growth,  thicker  after  pleadiing  than  before,  by  the  combination  of  old 
and  of  new  growth,  and  while  ample  new  growth  is  forming  in  the  bot 
torn  the  old  saplings,  now  pleached  layers,  are  still  kept  growing;  and 
if  not  cut  two-thirds  through  they  will  grow  too  much  and  prevent  growth 
lower  down,  many  of  tiiem  sending  up  new  shoots  in  all  parts  of  the 
fence.  The  pleached  saplhigs  also  add  great  strength  to  such  forms  of 
fence  by  combining  an  upright  and  an  oblique,  or  an  old  and  new  growth, 
crossing  and  strengthening  both  forms  of  thorn  materiaL  The  young 
shoots  from  the  bottom  of  a  pleached  hedge  tend  outward  in  a  degree 
toward  the  light,  but  the  brush  of  the  laid  saplings  can  be  spread  wide 
enough  to  protect  this  growth,  or  so  much  of  it  as  may  be  required,  so 
that  a  properly  pleached  hedge,  while  making  ample  growth  in  the  Dot- 
tom  also  protects  it.  Hence  a  healthy  growth  of  Osa^ge  thorn  !hedge 
may  be  made  renewable  for  ages  by  successive  and  reasonable  pleaching. 

RBPAmiNa  HEDGE, FENCE. 

A  hedg:e  that  has  been  trimmed  from  five  to  seven  yeais  becomes  so 
thin  and  inefBcient  as  a  fence  in  its  lower  parts,  that  it  must  either  be 
laid  or  repaired.  Such  a  hedge  may  be  repaired  by  thrusting  detached 
brush  cut  from  the  thickest  places  into  the  holes  as  compactly  a^  this 
can  be  done  and  driving  down  stakes,  or  working  saplings  through 
it  obliquely,  according  to  the  necessity  of  resisting  swine,  or  stray- 
ing hedge-breakers  of  any  sort.  The  process  of  mending  requires  fi^e- 
quent  repetition,  when  stock  is  grazed  to  any  considerable  extent  near 
poor  hedges,  ana  laying  will  soon  be  found  to  be  more  economical  than 
patching  with  repairs,  however  carefully  performed. 

,  HEDGING  WITHOUT  LAYING 

consists  in  cutting  back  the  quicks  the  first  year  at  six  to  eight  inches 
from  the  ground,  cutting  off  the  vertical  shoots  six  inches  higher  the 
second  year,  and  repeating  the  same  process  and  distance  the  third  sea- 
son, when  the  hedge  row  will  be  about  two  feet  in  height  It  is  then 
allowed  to  grow  another  foot  higher  when  the  top  growth  is  again  care- 
fully, cut  off,  after  which  the  hedge  is  kept  down  by  close  trimming  in 
July  and  November  of  each  year.  This  is  hedging  by  negation,  or  re- 
pressing it  instead  of  first  encouragiag  growth,  and  then  training  so  as 
continually  to  maintain  it  in  the  bottom  equally  with  the  top  of  the 
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hedge.  The  plau  involves  the  performance  of  so  much  labor,  and  ap- 
pears so  little  adapted  to  extensive  hedging  that  we  do  not  recommend 
it,  believing  that  it  would  retard  the  extension  of  true  hedging. 

TRAUONG  HEDGE  FENCE. 

Osage  thorn  fence,  when  kept  down  by  trimming,  should  be  tjrimmed 
as  soon  as  the  spring  growth,  sometimes  called  the  midsummer  shoot, 
is  completed.  This  may  bo  earlier  or  later,  according  to  the  character 
of  the  season,  but  the  interval  of  rest  between  the  first  and  the  second 
stage  of  the  year's  growth  usually  occurs  before  the  first  of  July.  During 
this  interval  of  rest,  directly  alter  the  first  growth  is  complete,  is  the 
best  time  for  summer  trimming.  The  second  trimming  may  be  i)er- 
formed  at  any  time  between  the  falling  of  the  leaves  and  the  setting  in 
of  severe  freezing  weather,  but  no  trimming  should  be  done  when  the 
sap  is  eongealed  to  any  great  extent  by  frost. 

TEIMMING  TOOLS, 

Some  persons  may  prefer  one  form  of  tooL  others  another.  A  variety 
might  be  suggested,  but  we  sketch  two  only  of  the  best  for  practical 
uses.  Figure  8  represents  the  trimming  hook,  and  Figure  9  the  trimming 
blade.  Botib  require  handles  from  two  to  three  feet  long,  according  to 
the  height  of  the  operator.  When  the  growth  to  be  cut  off  is  small,  the 
hook  with  a  shorter  handle  nray  be  used  with  one  hand,  but  in  all  cafles 
when  the  shoots  are  thick  and  vigorous,  the  trimming  blade  is  the  most 
effective  and  the  most  convenient-tool. 

HOW  TO  TBEVt  HEDGE  FENCE. 

If,  in  the  process  of  trimming,  the  shoots  are  cut  toward  the  bottom 
growth  of  the  wood  as  downward  in  an  unlaid  one,  or  against  the  lean- 
ing direction  of  the  layers  in  a  laid  hedge,  the  ends  m)m  which  tbe 
shoots  are  cut  axe  more  or  less  split,  bruised,  or  maimed,  and  the  result 
will  be  dead,  stubbed  ends.  To  avoid  such  injuries,  all  trimming 
should  be  performed  by  striking  toward  the  tips,  as  upward  with  unlaid 
hedge,  and  in  the  direction  the  brush  leans  with  such  as  have  been 
pleached.  The  principle  is  the  same  in  trimming  hedge  as  in  prun- 
kig  by  hand.  The  wood  cuts  will  heal  well,  if  they  are  smooth,  and 
the  new  growth  will  start  at  the  top  instead  of  below  the  ends  that  have 
been  cut. 

PLEACHING  HEDGE. 

The  season  in  which  to  pleach  is  not  when  the  hedge  is  growing^  but 
in  the  fall,  between  the  falling  of  the  leaves  and  the  time  when  winter 
sets  in.  Osage  thorn  hedge  should  not  be  pleached  during  severe  freezing 
weather,  but  pleaching  may  be  done  in  mild  weather,  when  there  is 
but  little  frost  in  the  wood,  and  in  the  winter  in  southern  latitudes.  In 
the  northern  belt,  where  the  Osage  thorn  thrives,  which  is  as  far  north 
as  southern  Wisconsin,  it  is  not  safe  to  pleach  in  winter.  But  if  not 
done  at  the  best  time  in  the  foil,  this  work  may  be  performed  before  the 
buds  swell  in  the  spring,  as  early  as  the  middle  of  March. 

An  Osage  thorn  hedge  will  attain  a  given  size  earlier  in  some  localities 
than  in  others,  accordmg  to  the  richness  of  soil,  and  other  conditions 
affecting  the  rate  of  growth.    Size  rather  than  age,  therefore,  may  de- 
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cide  the  question  "wlien  to  pleach.  A  hedge  requires  laying  when  the 
stems  of  the  saplings  average  two  inches  in  thickness  at  three  feet  from 
the  ground.  Hedges  that  grow  slowly,  as  they  will  in  wet  ground,  if 
they  grow  at  all,  may  require  laying  when  the  saplings  are  one-fourth 
smaller,  though  no  younger,  to  thicken  the  bottom  of  the  fence.  Osage 
thorn  quicks  may  attain  this  liize  in  six  or  seven  years.  When  the  sap- 
lings are  much  larger,  the  labor  and  expense  of  pleaching  will  be  pro 
portionally  greater. 

HEDaiNG  TOOLS. 

The  tools  requii-ed  for  pleaching  or  laying  are  few  and  simple  in  form. 
Figure  10  represents  the  pleaching  hook,  the  point  being  somewhat  beak- 
like in  form,  and  the  handle  made  of  wood.  The  uses  of  the  four-tootiiwl 
press  pole,  Figure  11,  will  hereafter  be  stated. 

REPAIRING  HEDGES  FOR  FIRST  PLEACHING. 

There  being  no  horizontal  or  oblique  old  layers  to  pull  out  when  a 
hedge  is  to  be  first  laid^  the  process  of  preparation  is  very  simple.  It 
consists  in  trimming  off  such  straggling  side  growth  as  may  be  in  the 
way  of  the  workmen :  setting  the  stakes  if  a  single  row  or  a  staked 
hedge  is  in  hand,  ana  cutting  oiff  saplings  close  to  the  ground  where 
there  are  more  than  one  to  a  foot  The  thorn  brush  thus  obtained  may 
be  used  to  fill  in  at  the  bottom,  and  in  thin  places. 

LAYING  SINGLE  HEDGE. 

In  single-line  hedge  the  saplings  are  so  wound  between  as  t9  press 
against  the  stakes,  the  tips  or  brush  ends  being  all  turned  to  the  beveled 
or  slanting  side.  For  a  single-thorn  hedge,  the  form  of  Figure  8  is  prefer- 
able. In  this  form  the  tips  or  brush  are  turned  equally  and  alternately 
on  both  sides  of  the  stakes,  and  thirty  degrees  is  about  the  right  incli- 
nation of  the  saplings  when  pleached.  The  hedge  being  commence 
right  by  thrusting  brush  down  among  the  live-shoot  stakes  to  rest  thr^ 
first  layers  upon,  the  layers  being  pla^ced  at  the  same  angle  throughout, 
the  work  proceeds  to  completion.  To  prevent  breaking  where  the  sap 
UngiB  are  cut  and  bent  in  the  act  of  laying  down,  take  care  to  cut  two 
thii*&s  off,  as  this  prevents  too  much  sap  from  going  to  the  layers,  and 
causes  a  thicker  and  stronger  degree  of  new  growth  from  the  bottom  of 
the  hedge. 

RELATING  HEDGE  FENCE. 

This  work  is  the  most  difSeult  of  all  hedging  opemtions.  The  first 
step  is  to  trim  away  the  straggHng  side-shoots,  as  just  described.  The 
hook  (Figure  10)  is  suited  for  this  work,  gathering  straggliijg  growth 
better  than  a  straight  hedge  tooL  Next  pull  out  the  old  layers,  drawing 
them  out  by  the  butts,  or  lower  ends.  This  will  be  the  tough  part  ol 
hedging  work,  and  it  seems  practicable  to  perform  it  by  sm  easier,  if  not 
a  quicker,  process,  by  the  use  of  horse-power.  A  boy  can  lead  a  horse, 
with  a  suitable  chain  attached  to  the  whiffletree,  while  a  man  attaches 
the  chain  to  the  lower  ends  of  the  old  layers,  as  fast  as  he  comes  to  them ; 
and  so  on  from  one  end  of  the  hedge  to  the  other.  The  old  stuff,  botli 
live  and  dead,  being  cleared  out,  the  stakes  are  set  a  few  inches  one  side 
of  the  tine  of  sapUngs,  and  the  laying  is  then  proceeded  with,  by  bend- 
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iBg  down  the  saplings  one  by  one,  catting  each  as  mnch  as  two-thirds 
off,  about  three  inches  from  tiie  gronnd,  tins  height  being  required  to 
flEicilitate  the  bending  to  the  stakes  without  breaking  off  the  remaining 
third,  by  which  the  saplings  are  still  attached  to  their  roots,  and  through 
which  tiiey  are  to  be  kept  alive.  This  veiy  important  process  should  bo 
performed  with  deliberate  care,  and  as  fast  as  each  sapling  is  laid  down, 
the  stub  joined  at  its  base  by  cutting  is  to  be  cut  off  by  a  short  side- 
blow  with  the  hooked  edge  of  the  pleaching-hook.  The  first  cut  of  two- 
thirds,  to  facilitate  laying  down,  is  made  with  the  reverse  edge,  seen  in 
the  projection  on  its  part,  Figure  10.  It  is  quite  necessary  to  cut  off  the 
stubs,  or  the  young  growth  to  come  forward  will  be  from  the  tips  of  the 
stubs  instead  of  from  the  ground,  where  it  is  required.  If  left  uncut  the 
stubs  wiU  also  prove  great  obstacles  to  the  work  when,  in  six  or  eight 
years,  the  laying  down  process  must  be  repeated. 

'pleaching  stout  OB  TANGLED  HEDGE  ROWS. 

When  the  saplings  are  large  there  will  be  found  much  spreading  brush 
on  the  sides  of  the  tops,  and  it  will  be  found  difficult  to  crush  this  growth 
on  the  side  that  goes  under  in  laying  the  sapling  in  the  hedge.  It  can 
be  cut  off  when  brought  down  low  enough,  but  l£is  will  be  found  slow 
work.  When  the  vertical  stem-growth  is  three  or  more  inches  in  each 
sapling,  the  work  may  be  reduced.  The  strongest  under-branches  must 
be  cut  off  to  admit  of  laying  well.  But  the  hedge  (double-row  hedge 
being  now  under  consideration)  being  ready  for  laying,  three  men,  one 
to  cut  and  two  to  pull  down  and  press,  can  get  on  proportionately  easier 
than  one  alone. 

Two  men  use  the  press-i>oIe,  represented  in  Figure  11;  the  other  uses 
the  pleaching-hook.  The  pole  is  thrust  through  behind  each  stout  ver- 
tical sapling,  when  both  men  pull  gently  and  equally.  Thus  bent  back 
a  little,  the  third  man  cuts  it  two-thirds  through,  cutting  obliquely 
downward  with  the  pleaching-hook.  The  two  men  steadily  press  the 
sapling  down  to  the  laid  part  of  the  hedge^  the  teeth  in  the  pole  keeping 
it  from  slipping  sideways,  and  also  serving  to  guide  it  to  its  assigned 
place,  when  the  men  bear  heavily  on  the  pole,  forcing  down  the  sapling, 
and  crushing  back  the  brush  on  its  under  side,  till  both  are  in  the  desired 
position.  'Eie  force  here  employed  is  threefold  as  great  as  one  man  can 
exert  in  the  same  work.  Consequently,  much  of  the  trimming  from  the 
under  side,  to  let  the  brush  sapling  into  its  place,  is  saved,  while  all  the 
men  are  enabled  to  work  with  less  hindrance  from  thorn  brush,  and  the 
hedge  is  made  thicker  and  stronger.  Themanwith  thepleachia^-hookcuts 
off  ttie  stubs,  and  attends  to  any  trimming  that  may  be  required,  while 
the  others  are  at  work  pressing  down  the  sapling  brush.  A  tough  pole 
is  necessary  for  this  work,  and  the  process  appears  more  workman-like 
than  for  two  men  to  bend  down  Osage  thorn  saplings  with  pitchforks, 
thus  wasting  half  their  power. 

HERBTNC^-BONE  HEDGE. 

We  have  spoken  of  pleaching  double-row  hedges,  by  crossing  the 
saplings  alternately,  when  each  sapling,  and  each  row,  by  the  force 
derived  from  thorns  and  roots,  severally  and  reciprocally  supports  the 
other,  and  resists  every  tendency  to  displacement.  This  form  of  fence 
may  be  made  even  stronger  by  placing  a  continuous  line  of  long, 
medium-sized,  rough-trimmed  saplings  in  the  angle  or  crotch  above  the 
line  where  saplings  cross  one  another.  No  stakes  are  required.  This 
17 
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form  of  thorn  fence  is  similar  to  the  old  time  ^^  herring-bone''  rail  and 
stake  fence,  and  the  name  ^^  herring-bone  hedge"  would  not  be  inappro- 
priate. 

Another  plan  of  forming  two-row  hedge,  when  laying  it,  may  here  be 
notedr  The  saplings,  standing  two  feet  apart  in  each  row,  are  left  at 
intervals  of  six  feet  in  each  Une,  to  form  live  stakes  by  cutting  the  tops 
off.  There  will  be  layers  enough  when  the  hedge  is  again  laid  to  admit 
of  these  stakes  being  cut  out  if  they  become  stooly  where  previously 
cut  off.  About  half  the  saplings  may  be  laid  along  outside  one  stake, 
then  inside  of  the  next,  and  thence  angling  across  to  the  other  row ;  so 
of  the  saplings  on  each  row,  the  ends  of  the  brush  protecting  the  young 
growth  below  the  place  where  it  hangs  over  on  either  side.  The  other 
half  of  the  saplings  is  laid  to  cross  one  another  in  the  center  of  the 
hedge,  as  in  the  herring-bone  form,  without  regard  to  the  stakes.  The 
stakes  and  the  layers  can  easily  be  taken  out  when  relaying  becomep 
necessary.  The  stakes  are  the  means  of  adding  side-walls,  as  it  were, 
to  the  hedge.  The  hedge  so  made  cannot  be  otherwise  than  very  strong, 
from  combining  the  herring-bone  and  staking  features,  and  the  combina- 
tion ^ords  a  choice  of  two  plans  of  stout  double-row  hedge,  either  of 
which  is  comparatively  easy  of  construction  and  subsequent  manage- 
ment. 

TMMMINa  VnXHOUT  LAYma,  AND  LAYING  WITHOUT  TEDOIING. 

A  hedge  that  is  left  without  laying  seven  years  will  have  been  trimmed 
fourteen  times.  An  average  hand  will  trim  a  mile  in  twelve  days.  Mul- 
tiply twelve  by  the  number  of  trimmings,  and  we  have  a  charge,  at  a 
dollar  per  day,  of  $168.  The  hedge  so  trimmed  must  be  cut  off  at  the 
ground,  for  it  cannot  be  easily  or  tolerably  weU  laid  after  seven  years 
of  close  trimming.  Hence,  at  the  end  of  a  seven  years'  course  of  trim- 
ming, we  have  an  intervid  of  two  years  without  any  fence^  except  the 
old  brush  lying  beside  it,  to  protect  the  young  growth  that  is  springing 
from  the  bottom  to  form  the  new  hedge.  With  the  untrimmed  double- 
row  hedge  we  have  a  little  more  shade,  far  more  protection  against  wind, 
no  liability  to  trespass  with  jumping  animals,  a  good  fence  during  our 
life-time,  little  or  no  expense  for  trimming}  but,  at  the  end  of  the  seven 
years,  there  is  the  expense  of  laying.  A  man  will  prepare,  stake,  and 
lay  four  rods  of  stout  hedge  per  day,  which  is  a  dollar  for  every  four  rods, 
or  eighty  dollars  per  mile,  in  seven  years.  It  wiU  be  seen  that  a  course 
of  seven  years'  trimming  costs  fifty  per  cent,  more  than  once  laying  with 
no  trimming;  and,  if  wo  charge  one  dollar  per  mile  per  annum  for  a 
little  trimming  away  of  straggling  shoots  from  the  sides  of  the  tall 
hedge,  the  result  will  remain  substantially  the  same. 

HEDGE  AND  DITCH  FENCE. 

As  generally  understood  by  those  interested,  there  are  large  areas  of 
both  low  and  clayey  soils  in  Missouri,  Iowa,  Indiana,  Illinois,  and  Min- 
nesota, whei'e  open  ditches  are  required  as  water-courses.  In  some  of 
those  States  several  of  these  ditches  have  oeen  made  as  a  means  of 
partial  surface  drainage;  and  many  more  would  be  made,  some  of  them 
on  division  lines,  where  the  ground  is  suitable,  if  the  water-courses  could 
be  protected  against  damage  to  their  sides  by  the  treading  of  animals. 

There  are  many  ditches  which  are  water-courses,  in  the  spring,  but 
which  dry  up,  and  remain  dry,  during  most  of  the  other  three-quarters 
c^  the  year,  except  during  and  for  a  brief  time  after  drenching  rains, 
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but  which  might  be  rendered  more  valuable  could  they  be  made  to  hold 
stock-water  during  a  greater  portion  of  the  warmest  season  of  the  year. 
Shading,  as  is  well  known,  retards  evaporation,  and  these  open  ditches 
can  readily  be  shaded  by  growing  Osage  thorn  hedge-rows  on  either  side, 
and  when  five  or  six  years  grown,  or  before,  if  the  growth  is  vigorous, 
laying  them  down  obliquely  across  the  ditch,  making  a  hedge  over  the 
water-channel,  as  shown  by  Figure  12. 

The  thorn  brush  would  also  protect  the  ditch  banks  against  injury  by 
animals  in  seeking  water.  The  roots  of  the  horizontal  saplings  and  their 
living  growth  of  thorn  layers  prevent  the  hedge  growth  Irom  falling 
into  ditches  so  fringed  and  shaded.  If,  in  the  course  of  years,  such 
ditches  should  require  cleaning  out,  the  layers  might  be  readily  cleared 
away,  and  a  new  arch  supplied  from  the  fresh,  vertical  growth  which  had 
been  allowed  to  form  in  readiness.  Another  important  advantage  ol 
such  shading  would  be  that  the  shade  of  the  horizontal  thorn  brush 
wotild  keep  the  frost  in  till  the  general  atmospheric  temperature  would 
be  sufficient  to  thaw  it  out  of  all  merely  shaded  ground.  In  this  way 
the  sides  of  the  ditches  and  the  tops  and  insides  of  the  ditch  banks,  or 
ridges,  may  be  secured  against  the  crumbling  and  abrasion  to  which 
they  would  be  subject  by  frequent  freezing  and  thawing.  Such  protec- 
tion and  shadiag  effects  of  horizontal  hedges  would  also  be  advantageous 
in  connection  with  outlets  or  open  drains,  particularly  with  the  drains. 
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Ba^  have  failed  to  supply  the  demands  of  paper-makers  in  this  age 
of  pnnting.  A  cheaper,  more  abundant  fiber  is  essential  to  the  undo- 
layed  advance  of  civilization  itself.  Straw  is  cheap  and  abundant,  suited 
to  the  manufacture  of  low  grades,  but  undesirable  for  the  better  qualities 
of  printing  paper.  Wood  has  been  used  to  some  extent,  and  the  swamp 
cane  of  the  south  {Arundinaria  gigcmtea)  is  coming  into  extensive  use  as 
paper  material. 

While  these  and  other  fibers  should  be  tested,  there  is  one  that  has 
maintained  for  centuries  a  high  reputation  for  various  useful  purposes, 
and  within  a  few  years  has  almost  monopolized  the  European  market 
for  paper  material — the  Spartum  of  Pliny,  the  esparto  of  the  Span- 
iards, known  by  various  scientific  synonyms,  as  Macrochloa  tenacimnia, 
Stipa  teTUudssimOj  and  Lygeum  spartum.  It  is  also  popularly  known 
in  Spain  as  the  atocha  plant,  and  in  Algiers  as  alfa.  It  flourishes  in 
Spain  and  Portugal,  in  Algeria,  and  in  North  AMca.  It  is  said  to  be 
found  also  in  Naples,  Sicily,  and  Crete.  The  principal  sources  of  supply 
are  the  provinces  or  Granada,  Murcia,  and  Almeria,  on  the  Mediterra- 
nean coast  of  Spain.  Its  fiber  is  exported  also  from  the  French  x>ort, 
Oran,  in  Algeria,  in  latitude  35^  44'  north,  immediately  opposite  the 
TOgion  yieldmg  it  most  abundantly  in  Spain. 

It  is  interesting  to  note  the  fact  that  New  Mexico  produces  a  plant 
the  fiber  of  which  appears  to  be  similar  to  that  of  the  Spanish  esparto, 
as  seen  in  the  museum  of  this  Department.  It  is  known  to  botanists  as 
8Upa  tenacissima;  was  obtained  in  1851  by  Charles  Wright,  of  the  Mex- 
ican boundary  commission,  and  may  be  found  among  tne  Department 
botanical  collections.  The  latitude  of  the  northern  section  of  New  Mex- 
ico is  the  same  as  that  of  southern  Spain,  the  climate  in  some  respects 
similar,  being  warm,  dry,  approaching  aridity,  and  ttie  soil  is  suited  to 
similar  products. 

The  esparto  is  presumed  to  be  identical  with  the  spartum  of  the 
Latins,  described  by  Pliny  as  useful  in  various  arts  of  the  Carthagenians 
in  their  first  war  in  Spain.  At  that  period  the  mountains  of  Spartacus 
Campus,  including  the  territory  between  Grenada  and  Murcia,  were 
covered  with  this  spontaneous  growth;  and  its  uses  in  the  Iberian 
peninsula  were  represented  to  be  innumerable.  The  historian  expressed 
regret  that  its  great  bulk  prevented  its  transportation  for  a  greater  dis- 
tance than  thirty  leagues,  and  its  consequent  universal  dissemination  as 
a  valuable  material  for  many  industries.  The  region  referred  to  is  the 
precise  locality  of  its  greatest  production  now. 

HABITAT  OP  THE  ESPAJtTO. 

It  grows  on  sandy  shores,  and  on  the  gravelly  hills  of  the  interior, 
upon  soU  so  poor  as  scarcely  to  be  capable  of  any  other  growth.  It  is  a 
spontaneous  product,  requiring  and  receiving  no  care  whatever,  but 
becoming  more  vigorous  and  abundant  with  yearly  or  semi-annual 
gathering.  The  harv^est  is  not  obtained  by  editing,  but  by  pulling  or 
s^arating  &om  the  root,  a  labor  of  little  difficulty  if  performed  at  the 
right  time,  which  is  the  mcmth  of  May  or  June  at  or  near  the  coas^  and 
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July  at  the  higher  elevations  of  the  interior.  It  is  particular  in  the 
choiee  of  soils,  growing  in  one  locality  in  great  luxuriance,  and  in  another 
enduring  a  dwarfed  and  feeble  existence,  as  seen  in  isolated  patches  or 
tufts.  Above  an  altitude  of  three  thousand  to  three  thousand  five  hun- 
dred feet  it  is  rarely  seen,  and  disappears  in  the  vicinity  of  the  line  of 
winter  snows.  It  may  be  said  to  be  very  hardy,  though  not  so  much  in 
enduring  severe  frosts  as  in  thriving  in  continual  <&ought  and  great 
poverty  of  soil. 

It  grows  naturally  in  tufts  or  clumps,  and  is  gathered  by  pulling.  If 
collected  green,  it  becomes  a  transparent  fiber  of  little  value ;  if  too  dry, 
the  constituent  elements  of  silica  and  iron  are  with  dif&culty  removed. 

The  gatherer  protects  his  legs  and  hands  with  boots  and  gloves,  and 
then  twists  the  stem  around  a  stick  to  obtain  a  better  purchase.  The 
time  of  harvest  is  fix)m  the  middle  of  May  to  the  middle  of  June.  After 
being  pulled  it  is  collected  into  bundles,  which  are  formed  into  a  heap  and 
left  for  two  days.  On  the  third  day  it  is  spread  and  exposed  to  the  heat 
of  the  sun  till  dry^  then  rebundled  and  placed  under  shelter,  and  after- 
wards macerated  m  sea- water  if  it  can  be  obtained,  again  dried,  wetted, 
and  beaten  before  it  is  ready  for  use. 

NATUBB  AND  USES. 

The  esparto  of  the  interior  is  longer  and  whiter  than  that  of  the  sea 
coast,  but  thinner,  and  of  less  strength. 

It  is  estimated  tiiat  fifty  thousand  persons  are  employed  in  the  collec- 
tion, preparation,  and  manufacture  of  this  fiber  in  southern  Spain. 
Large  quantities  of  esparto  thread  are  shipped  to  France,  mainly  to 
Ifereeilles,  where  it  is  used  in  making  carpets,  ropes,  baskets,  and  pack- 
ing fabrics.  At  Aquilas  it  is  used  for  rope-making  in  place  of  hemp, 
and  is  crisped  to  imitate  horse-hair  for  mattress  material,  for  which  pur- 
pose it  is  highly  prized,  being  very  durable,  and  not  liable,  it  is  claimed, 
to  become  a  harbor  for  vermin. 

As  cordage  it  is  regarded  now  with  as  much  favor  as  in  the  times  of 
the  Carthagenians,  from  its  valuable  property  of  resisting  decay  in  con- 
stant exposure  to  moisture.  A  considerable  trade  is  carried  on  with  the 
Indies  in  a  stylo  of  shoe  or  sandal  of  esparto,  "  found  very  useful  in  hot, 
rocky,  or  sandy  soil."  The  peasants,  in  a  portion  of  Spain,  use  no  other 
chaussure.  It  is  regarded  as  graceful  and  classical,  if  somewhat  rustic. 
This  fiber  is  also  used  in  the  Scotch  carpet  trade  in  Kidderminster 
and  Brussels  goods. 

Great  improvements  have  been  made  in  its  preparation  for  paper- 
making.  A  process  is  employed  for  extracting  the  glue-like  matter  it 
contains,  leaving  the  fiber  clean  and  ready  for  use.  Formerly  thirty  or 
forty  per  cent,  of  rags  were  used  in  the  manufacture,  but  an  excellent 
paper,  strong  and  of  fine  surface,  is  now  made  without  any  admixture  of 
linen  or  other  material. 

Of  all  the  substitutes  for  rags  tested  and  used  at  present  in  Great 
Britain,  the  esparto  scarcely  has  a  competitor.  Some  of  the  largest 
British  papers  are  now  printed  upon  it  Experiments  have  recently  been 
made  in  softening  the  fiber,  by  passing  it  through  machinery  without 
the  aid  of  caustic  soda.  So  advanced  are  the  processes  by  which  it  is 
converted  into  paper,  that  it  has  been  claimed  that  a  cargo  arriving  in 
London  in  the  morning  has  been  converted  into  paper  during  the  same 
evening. 

Its  chemical  constituents  are  said  to  be :  yellow  coloring  matter,  12 ;  red 
matter,  6;  gum  and  resin,  7;  salts  forming  the  ash,  1.5;  paper  fiber,  73.5. 
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The  quantity  imported  into  Great  Britain  has  reached  the  following 
figures:  1864,  43,403  tons^  1865,  51,570  tons,  (£269,0300  1866,  69,833 
tons,  (£311,868.)  The  entire  importation  of  paper  material,  of  all  sorts, 
during  the  same  years,  was  67,819  tons  in  1864,  71,155  in  1865,  and 
94,985  in  186ft— esparto  constantly  increasing  its  relative  proportion, 
and  attaining  a  maximum  of  more  than  seventy  per  cent,  of  tie  total 
foreign  supply. 

PROaRESS  OF  THE  ESPARTO  TRADE. 

The  Department  has  had,  for  several  years,  more  or  less  correspond- 
ence with  the  United  States  consuls  in  Southern  Spain  on  this  subject, 
and  has  received  very  full  accounts  of  the  progress  and  condition  of  the 
esparto  trade,  especially  from  Mr.  Frederick  Burr,  United  States  con- 
sular agent  at  Adra.  When  the  recent  demand  sprang  into  activity,  the 
fiber  was  obtained  only  from  the  hills  and  on  the  coast;  but  as  con- 
sumption quickened  the  demand  and  advanced  the  price,  the  cost  of 
carriage  tliough  a  region  almost  destitute  of  roads  was  amply  met,  and 
the  business  of  gathering  and  forwarding  extended  forty  miles  or  more 
into  the  interior.  The  mode  of  transit  is  by  "bullock  carts."  The 
provinces  of  Almeria  and  Murcia  have  ftimished  the  greater  portion  of 
the  supply. 

In  1864  the  cost  in  the  interior  was  only  four  reals,  or  fifty  cents,  pei 
quintal,  while  the  freight  to  the  coast  was  ten  reals  more.  At  that  date 
the  average  price,  on  shipboard,  was  about  £4  25.,  or  $20  50,  per  Eng- 
lish ton.  In  the  previous  year  it  was  purchased  at  about  two-ttdrds  that 
price.    Prices  have  been  constantly  advancing  since  that  date. 

The  crop  is  purchased  annually  of  individuals  or  municipalities  own- 
ing waste  lands  on  which  it  grows  by  merchants  or  8i)eculators,  who 
employ  the  peasantry  to  collect  the  grass  and  convey  it  to  local  posts, 
ready  for  shipment  by  carts  or  on  the  backs  of  mules  or  donkeys.  For- 
tunes have  been  made  by  the  proprietors  of  these  hitherto  worthless 
lauds,  and  by  the  purchasers  of  them,  as  also  by  the  traders  in  this 
species  of  merchandise. 

Mr.  Burr  assumes  that  a  vast  breadth  of  country  in  the  United  States, 
in  the  same  latitude  in  which  it  is  found  in  Spain,  is  adapted  to  its 
growth.  The  following  extracts  are  made  from  his  report  to  this  De- 
partment. 

There  aro  two  classes  of  this  plant,  the  "  atocha^"  properly  so  called,  and  the  coarse 
or  "bastard"  atocha.  The  latter  is  mnch  supenor  in  height,  the  grass  growing  to 
the  height  of  about  three  feot,  bat  it  is  inferior  in  quality  and  in  strength  of  fiber, 
though  used  for  several  purposes. 

The  atocha  grass,  which  is  called  esparto,  is  not  cut  like  ordinary  grass,  but  is  puUed 
up  from  its  socKct,  as  it  were,  for  it  very  readUy  separates  from  the  plant  a  little  above 
the  roots,  which  it  is  necessary  to  leave  undisturbed  in  the  ground*  The  thin,  wiry 
grass  thus  gathered  is  spread  out  tp  dry  in  the  sun,  and  is  the  article  known  in  Spanisn 
as  esparto. 

The  esparto  grass,  from  the  length  and  strength  of  its  fiber,  and  the  facility  with 
which  it  may  be  twisted  into  ropes,  and  easily  woven  (or  rather  plaited)  into  matting, 
forms  A  cheap  and  Tiseful  article  for  many  ordinary  purposes.  In  the  great  mining  dis- 
trict of  the  Sierra  de  Gador,  In  this  province,  and  in  that  of  Cartagena,  and  most  others 
in  Spain,  all  the  ropes  used  in  the  mines  are  made  of  esparto.  Ineee  ropes  are  very 
slender — about  one  and  a  half  inch  in  diameter — yet  they  serve  perfectly  weU  for 
the  descent  and  ascent  of  the  miners,  as  well  as  for  raising  the  ores  and  rubbish  from 
below,  and  the  baskets  used  in  the  latter  operation  are  also  made  of  the  esparto.  As 
the  more  mountainous  parts  of  Spain  are  nearly  destitute  of  cart  roads,  the  cnief  trans- 
portation is  on  the  backs  of  mules  and  donkeys,  the  articles  carrieid  being  always 
Sacked  in  baskets  6t  in  panniers  made  of  the  esparto  grass.  All  kinds  of  matting  lor 
ouses  and  other  purposes  are  also  made  of  this  useful  article. 

Besides  these  coarser  apx)lication8,  very  neat  and  pretty  baskets  are  made  of  thia 
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gnsHy  and  aJso.  of  one  speoieSy  a  fine  and  eren  elennt  matting  for  houses  of  the  better 
class,  as  carpets  are  not  osed,  and  indeed  are  not  desirable  in  tnis  hot  sonthem  climate. 
For  this  porpose  the  grass  used  is  dyed  of  Tarions  colors,  and  it  is  then  woven  into 
various  simple  but  tastefiQ  patterns.  This  snperior  matting  has  much  the  same  ap- 
pearance as  carpets,  but  is  infinitely  preferable  in  a  warm  climate  both  for  coolness  and 
for  cleanliness.  Indeed  this  Spanisn  matting  is  mnch  prettier  t^ian  the  cane  matting 
nsed  in  aU  European  houses  in  the  East  Indies,  though  it  is  not  so  durable  as  the 
latter. 

The  atocha  plant  flourishes  at  Oran^  on  the  opposite  coast  of  Africa^  in  latitude  35^ 
44'  N.,  and,  it  may  be  said,  g|enerally,  m  aU  the  southern  part  of  Spain ;  sparingly,  even 
as  far  north  as  Madrid,  (latitude  40^  SC,)  where  one  of  the  principal  streets,  leading 
to  the  environs,  is  called  "  Calle  de  Atocha.^'  This  would  place  the  geographical  zone  of 
this  grass  from  34°  or  35<^  to  about  40*=*  north  latitude,  according  to  my  present  infor- 
mation,  for  it  may  possibly  extend  still  ftirther  both  north  and  south.  But  it  is  im- 
portant to  observe  that  the  most  abundant  region — ^that  in  the  provinces  of  Almeria 
and  Murcia — which  now  furnishes  the  chief  supply  of  this  article — is  situated  adjoining 
to  and  between  the  thirty-seventh  and  thirty-eignth.parallels ;  and  that  it  is  here  where 
it  appears  to  grow  in  the  ^^atest  abundance  and  luzxuiance.  It  is  needless  to  remark 
that  the  above  zone  is,  in  Europe,  chiefly  occupied  by  the  Mediterranean  Sea,  while  in 
the  United  States  it  embraces  the  entire  breadth  of  a  vast  continent. 

Climate, — ^The  climate  of  the  south  of  Spain  is  the  hottest  in  Europe,  particularly  that 
of  the  provinces  on  the  Mediterranean  coast;  nor  is  heat  iJone  its  characteristic,  for  it 
is  equally  remarkable  for  its  extreme  drvness  and  want  of  rain ;  so  much  so  that  the 
cultivation  of  large  and  fertile  tracts  depends  entirely  upon  irrigation.  In  what  ia 
called  the  Secanos,  or  lands  somewhat  elevated,  and  thus  dependent  entirely  on  the 
rains,  I  have  known  the  crops  to  be  lost  for  three  years  in  succession,  so  ilttle  rain 
having  fallen.  In  fact  so  and  are  many  tracts  in  the  south  of  Spain  that  they  present, 
thougn  on  a  miniature  scale,  a  sort  of  parallel  to  the  deserts  of  Africa  and  the  east. 
This  resemblance  often  struck  me  when  I  flrst  arrived  in  Spain,  after  a  residence  of 
some  years  in  India  and  oriental  oouutries. 

On  and  near  the  coast  the  temperature  during  the  hot  summer  months  is  usually 
86°  to  90°  Fahrenheit,*  and  in  the  winter  months  the  climate  is  so  mild  that  the  ther- 
mometer seldom  marks  less  than  45°  to  50°  Fahrenheit.  A  few  miles  inland  among  tiie 
mountains,  however,  the  climate  is  much  colder.  The  climate  of  thispart  of  the  Spanish 
coast  can,  probably,  of  best  inferred  from  its  vegetable  productions.  Thus  the  sugar-cane 
flourishes  here,  and  there  are  many  and  increasing  sugar  manofactories  in  this  part  of  An- 
dalusia. In  one  locality,  the  plain  of  Motril,  thirty  nmes  west  of  Adra^  the  cotton  plant  has 
been  cultivated  with  some  success,  though  upon  a  very  small  scale,  not  being  found 
profitable.  All  along  this  coast,  too,  groups  of  the  date  palm  are  occasionally  seen. 
This  elegant  tree,  though  now  neglected  and  diminishing  in  numbers,  was,  most  prob- 
ably, pliuited  by  the  Moors  during  the  period  of  Arab  dominion  in  Spain.  Indeed  it  is 
well  known  that  the  numerous  and  venerable  olives  which  abound  Id  this  neighborhood 
existed  on  the  confiscated  property  of  the  Moors  at  the  time  of  the  conquest  of  Gran- 
ada. Among  other  semi-tropical  productions  of  these  provinces  may  be  named  the 
nopaul  and  Uie  aloe,  which  are  abundant,  especially  along  the  coast,  though  they  are 
not  equal  in  size  and  luxuriance  to  what  I  have  been  accustomed  to  see  in  India  and 
the  tropics. 

Elevation  above  the  sea  level.— The  naturally  hot  and  arid  climate  of  the  south  of  Spain 
is  modified  in  a  very  remarkable  manner  by  the  occurrence  if  lofty  mountain  ranges 
in  the  interior.  In  Andalusia  especially,  we  have  the  Sierra  Nevada  range,  the  highest 
summits  of  which  rise  up  almost  to  the  cqrve  of  perpetual  congelation.  Thus,  from 
plantations  of  sugar-cane  near  the  coast  may  be  seen,  in  the  hottest  summer  months, 
patches  of  snow  which  never  melt,  and  at  a  distance  of  not  more  than  thirty  to  sixty 
miles.  These  snowy  patches  mark  the  lofty  peaks  of  La  Veleta  and  of  Muley  Hassan, 
which  rise,  respectively,  11,420  and  11,700  English  feet  above  the  level  of  the  Mediter- 
ranean. Thus,  in  traveling  a  few  miles  inland,  and  even  without  losing  sight  of  the 
sea,  a  difference  of  climate  may  be  experienced  equivalent  to  that  of  many  degrees  oi 
latitude,  while  a  total  change  may  be  observed  in  all  the  vegetable  productions  of  the 
soil. 

In  considering  the  natural  climate  of  the  atocha,  the  circumstance  of  elevation 
above  the  sea-level  is,  therefore,  most  important,  and  I  have,  fortunately,  been  able  to 
fix  the  elevation  and  consequent  temperature,  which  marks  its  upward  limit,  with  con- 
siderable precision. 

It  will  be  seen  that  we  have  here  two  distinct  climates — that  of  the  coast  and  that 
of  the  mountains.  In  the  former,  except  as  a  somewhat  rare  phenomenon  of  a  few 
hours  in  duration,  snow  never  falls.  But  in  the  latter,  snow  \a  abundant  for  many 
months  in  the  vear,  and  lies  for  very  long  periods,  according  to  the  elevation,  till,  on 
the  sxmimits  of  the  Sierra  Nevada,  it  never  disappears.    The  fhlls  of  snow  are  generally 

*Thst  Is,  the  temperstnre  iardoon  sad  In  tbe  shade,  as  anially  taksa. 
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limited  to  a  certain  zone  of  altitude,  above  which,  in  winter,  we  nsnallv  see  all  white 
and  spotted,  while  below,  in  most  cases,  nothing  fjalls  bnt  rain.  This  altitude,  especi- 
ally near  the  coast  where  I  reside,  I  Ixave  taken  some  pains  to  fix,  (for  it  may  not  hold 
good  in  the  interior,)  and  find  it  to  be,  very  i^proximately,  about  3,500  feet,  that  is, 
near  the  Mediterranean,  and  where  the  warm  exhalations  of  that  sea  greatly  modify 
the  temperature.  I  should  place  the  usual  limits  of  the  snow  at  3,500  feet  above  its 
level;  but  in  the  interior,  if  only  fifteen  or  twenty  miles  distant,  the  snow  level  is, 
doubtless,  somewhat  lower. 

Now  it  is  very  important  to  our  x>ieflent  purpose  to  observe,  as  I  have  lately  done 
when  considering  the  subject,  that  it  is  at  about  this  elevation  where  the  snow  usually 
commences,  that  the  atocha  plant  ceases  to  grow. 

It  will  be  seen,  therefore,  that  the  atocha,  though  a  hardy  ^lant,  growing  here  indif- 
ferently in  the  niains  and  on  the  mountains  near  the  coast,  is  confined  ]protty  much 
within  certain  limits  of  temperature,  and  will  not  bear  the  cold.  In  fact  it  requires  a 
hot  and  somewhat  dry  climate,  such  as  I  have  described  as  prevailing  in  the  south  oi 
Spain.  So  far  as  this  climate  nrevails  the  atocha  seems  to  grow  equally  on  the  moun- 
tains and  in  theplains.  but  its  luxuriance  is  checked  in  approaching  the  altitude  of  the 
winter  snows,  and  at  iibout  that  elevation  its  g^wth  ceases  altogether. 

Ckmgenial  eaiU  and  geological  $tructitre  of  country, — ^Although  the  growth  of  the 
atocha  extends  over  a  large  expanse  of  country,  it  is  only  in  piuiicular  situations  that 
this  grass  attains  that  degree  of  luxuriance  and  abundance  which  is  essential  to  render 
it  important  in  a  commercial  point  of  view.  This  indicates  that  it  is  eminently  a  plant 
that  seeks  and  requires  a  congenial  soil.  On  this  subject,  in  addition  to  my  own  partial 
observations,  I  have  made  many  inquiries,  and  find  that  there  are  soUs  on  which  the 
atocha  will  not  grow  at  all;  others  on  which  it  grows  but  sparingly,  while  on  others 
again  it  is  the  prevailing  iveed  or  product  of  the  soil,  being  spontaneously  produced  by 
nature  in  vast  abundance. 

I  have  before  mentioned  the  mountainous  nature  of  this  country,  and.  as  soils  are 
merely  the  detritus  of  the  subjacent  and  neighboring  rocks,  I  consider  tnat  the  most 
general  and,  perhaps,  exact  idea  of  those  in  this  district,  will  be  obtained  by  a  brief 
reference  to  its  geographical  structure,  which  I  now  proceed  to  describe. 

The  Sierra  Neva&  range,  which,  under  different  names,  may  be  said  to  determine 
the  confighration  of  the  coast  of  Spain  from  the  straits  of  Gibraltar,  west,  to  the  plains 
of  Murcia,  east,  consists,  in  its  highest  and  central  portion,  of  a  vas^mass  of  micaceous 
schists  below,  approaching  to  gneiss,  while,  on  its  upper  surface  there  reposes  an  enor- 
mous mass  of  shaly  rocks,  often  soft  and  decomposing  into  a  stiff  blue  clay.  These 
shaly  rocks,  the  tmckness  of  which  is  very  considerable,  are  covered,  in  places,  b^  a 
dark  sub-crystalline  limestone,  generallv  forming  the  upper  part  of  the  mountains, 
and  constituting  pre-eminently  the  metalliferous  or  lead-producmg  rock  of  the  south  of 
Spain.  These  tlu'66  rocks^  mica  slates,  shales j  and  UmesUmeSy  at  various  elevations,  firom  the 
towering  heights  of  the  Sierra  Nevada  to  minor  ranges  not  more  than  fifteen  hundred  to 
two  thousand  feet  in  height,  constitute  all  the  elevated  portions  of  the  provinces  of  Gran- 
ada, Almerla,  and  Murcia^  while  the  plains  along  the  coast  and  the  inland  valleys  generally 
consiBt  of  yellowish  tertiary  marls.  These  marls  are  sometimes  covered  by  a  thin  su- 
perficial deposit  of  detritus  of  more  recent  date,  which,  when  of  a  siliceous  nature^  or 
cemented  by  siliceous  matter,  form  a  very  sterile  soil  almost  destitute  of  vegetation. 
I  have  never  been  able  to  trace  any  line  of  demarcation  between  the  micaceous  schists 
and  the  superincumbent  shales,  and  am  inclined  to  think,  therefore,  that  they  all  form 
one  g^eat  series,  the  lower  part  of  which  has  been  thoroughly  acted  uponliy  metamor- 
phic  influence.  Nor  is  there  any  distinct  line  between  the  shales  and  the  superin- 
cumbent limestones,  for  near  the  line  of  junction  there  are  frequent  alternations  of  the 
two  rocks,  till,  as  we  rise  in  the  series,  the  limestones  prevail.  Qnartzose  rocks  and 
their  usual  concomitants,  siliceous  sands,  do  not,  that  I  am  aware  of,  occur  in  all  this 
district.  Three  soils,  therefore,  prevail  in  these  provinces,  argillaceous,  calcareous,  and 
argillaceous-calcareous,  from  the  frequent  admixture  of  the  two  former,  and  also  from 
the  wide  occurrence  of  tertiary  marls  in  the  plains  and  valleys. 

This  sketch  of  the  geological  structure  of  the  country  will,  I  think,  give  a  sufficient 
idea  of  the  general  nature  of  the  soils  in  the  south  of  Spain,  in  wjiich  tue  atocha  flour- 
ishes with  most  luxuriance.  It  may,  therefore,  be  found  useful  in  selecting  the  dis- 
tricts ia  the  territory  of  the  United  States,  where  similar  soils  and  conditions  prevail, 
and  vmich  are  thus  best  adapted  for  the  introduction  of  this  semi-tropical  species  of 
grass. 

The  subject  of  soils  is,  however,  so  important  that,  in  addition  to  the  above  general  con- 
siderations, and  to  what  I  have  myself  observed,  I  have  made  many  inquiries  of  others, 
from  which  the  following  seems  to  be  the  general  result : 

Two  kinds  of  soil  are  considered  dccid^ly  adverse  to  the  growth  of  the  atocha — a 
wet  or  marshy  soil  and  a  pebbly  soil,  I  mean  any  of  those  numerous  alluvial  soils  on 
the  surface  of^  which  pebbles  are  abundantly  scattered. 

Reddish-colored  soils,  or  those  much  impregnated  with  oxides  of  iron  are  not  consid- 
ered fisbvorable. 
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Calcareous  soils  ore  oonsidered  to  produce  good  esparto,  oud  of  a  verv  strong  fiber. 

Argillaceous  soils,  whether  those  produced  by  the  decomposition  of  shaly  rocks  or 
those  formed  by  the  wide  deposition  of  ticrtiaiy  marls,  ore  impregnated  with  nitrouv 
matter  or  saltpeter,  and  are  oonsidered  fayorableto  the  growth  of  the  atocha,  the  grass 
being  shorter  out  the  fiber  stronger. 

The  leading  facts  in  the  production  of  esparto  may  be  stated  as  follows :  1.  The  atocha 
grass  requires  a  decidedly  hot  and  a  somewhat  dry  climate.  2.  That  it  grows  equally 
weU  in  tne  plains  of  the  coast  and  the  interior  and  in  the  mountains,  but  is  strictly 
limited  to  a  certain  moderate  elevation.  3.  That  it  flounshes  equally  both  in  calca- 
reous and  in  argillaceous  soils,  and  in  those  soils  where  both  calcareous  and  argillaceous 
matters  are  naturally  blended.  4.  That  besides  several  soils  which  may  be  considered 
onilAvorable,  there  seem  to  be  others  which  are  decidedly  inimical  to  its  growth. 

Seaton  of  the  crop  and  quantity  produced, — ^The  atocha  which  grows  in  the  plains  comes 
early  to  maturity,  and  tne  grass  is,  therefore,  plucked  or  ^uiered  in  May  and  June. 
But-in  the  colder  climate  of  the  mountains  the  crop  is  mucn  later,  the  grass  not  being 
gathered  till  July  and  even  August. 

The  proper  time  for  obtaining  the  seed  is  considered  to  be  in  June,  and,  as  it  falls  and 
perishes  rapidly^  the  operation  will  present  some  difficulty,  as  it  must  be  executed  with 
all  possible  rapidit;^,  or  the  critical  time  for  its  collection  will  have  past.  The  best 
time  for  gathering  is  in  the  month  of  June  and  the  early  part  of  July. 

Although,  of  a  £y  and  wiry  nature,  the  esparto,  like  all  other  kinds  of  grass,  requires 
drying  in  the  sun,  by  which  it  loses  about  one-fourth  of  its  weight.  AfCer  d^ing  it  is 
tied  up  in  bunches  and  conveyed  to  the  nearest  shipping  port,  where,  from  tne  month 
of  June  to  the  end  of  the  year,  numerous  vessels,  cmiefly  English,  ore  employed  in  its 
shipment. 

The  quantity  of  esparto  produced  from  a  given  extent  of  land  will  vary  greatly,  the 
grass  being,  in  some  places,  very  luxuriant  and  abundant,  while  in  others,  where  the 
soil  is  less  congenial,  it  is  more  thinly  dispersed  in  tufts  and  patches.  People  practi- 
cally acquainted  with  the  business,  with  whom  I  have  spoken,  seem  to  think,  however, 
that  in  a  good  congenial  soil  from  two  hundred  to  three  hundred  quintals  may  be 
obtained  from  a  fanega  (5,500  square  yards)  of  ground ;  whUe  in  less  congenial  soils  the 
product  would^hardly  amount  to  one  hundred  quintals — ^perhaps  a  great  deal  less." 

This  grass  seems  to  last  for  on  unknown  number  of  years,  so  that,  where  it  has  taken 
possession  of  the  soil,  it  becomes  a  perpetual  growth.  Thus,  in  any  soil  congenial  to  its 
growth,  the  atocha  is  self-propagating,  and  without  further  cultivation  or  attention  of 
any  sort  it  furnishes  a  never-en(5ng  annual  crop  of  esparto. 

All  persons  with  whom  I  have  spoken  agree  that  the  esparto  improves  by  a  regular 
yearly  gathering,  and  that  the  plant  is  found  to  become  stronger  in  consequence.  But 
the  gathering  requires  some  little  care.  The  grass  (which  r^idily  separates)  must  be 
plucKcd  up,  but  without  pulling  up  or  iiyuring  the  roots.  If  the  roots  be  disturbed,  as 
may  be  the  case,  by  careless  or  ignorant  people,  or  those  who  greedily  seek  to  increase 
their  wages  by  pulling  up  the  entire  plant,  thus  augmenting  the  apparent  weight  of 
esparto  gathered^  the  atocha  is  destroyed,  and  no  more  grass  will  bo  gathered  on  that 
spot.  Tnis  contingency,  however,  does  sometimes  happen  from  the  rapacity  of  the 
laborers  employed — their  payment  being  by  weight.  The  necessity  of  providing  against 
such  wanton  destruction  will  be  evident  enough  from  what  I  have  stated,  and  partic- 
ular caution  should  be  observed  in  this  respect  during  the  early  years  of  the  introduc- 
tion of  the  atocha  into  America,  and  while  the  propagation  of  the  grass  may  still  be 
confined  to  very  few  localities. 

Eecently  official  inquiries  concerning  its  use  in  Great  Britain  have 
met  with  the  following  response  from  t£e  United  States  consul  at  New- 
castle-upon-Tyne, England: 

United  States  Consulate,  Newcastl^-upon-Tyney  May  15, 1869. 

Sir  :  According  to  your  request  I  have  instituted  inquiries  relative  to  the  possibility 
of  transplanting  the  esparto  grass  for  culture  to  America,  and  the  economy  of  its  use  in 
the  manufacture  of  paper. 

I  have  communicated  with  Dr.  Hooker,  director  of  the  royal  gardens  at  Kew,  on  this 
subject,  and  with  Daniel  Oliver,  keei)er  of  the  royal  herbarium,  both  of  whom  have 
responded  most  kindly.  I  have  also  received  communications  from  Spain  and  visited 
(ino  of  the  oldest  and  most  successful  paper-mills  of  England,  where  the  esparto  grass 
is  exclusively  used.  There  are  important  points  of  Information  that  I  have  not  yet 
received,  such  as  the  rain-fall,  degrees  of  heat  and  cold,  &c.,  of  the  best  esparto-producmg 
districts. 

The  soil  adapted  to  its  growth  is  a  very  sandy  soil,  and  slopes  or  hillsides  (not  too 
steep)  are  said  to  be  the  b^,  in  a  warm  but  not  too  dry  climate. 

*  Mr.  Burr  expresaes  a  donbt  as  to  the  correctness  of  tiiis  estimate,  as  the  land  is  never  meMored. 
Ten  or  more  tons  to  the  acre  is  probably  on  cixoesaiTe  estimate. 
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This  grasa  is  gathered  or  harrested  by  ptOling,  not  by  the  roots,  but  by  a  quick  Jerk 
of  the  nand  to  m^oint  it  above  the  roots,  so  as  not  to  destroy  the  latter,  and  also  to 
avoid  a  mixture  of  the  hard,  woody  portion  of  the  plant,  which  would  have  to  be  sep* 
arated  from  the  grass  before  suited  for  use  at  the  paper-mill.  The  hands  must  be  pro- 
tected by  heavy  gloves,  as  the  grass  is  very  sharp.  Considerable  skill  is  required  in 
pulling  the  grass  without  destroyins  the  roots.  If  properly  gathered,  there  is  no  woody 
fiber  to  be  rejected  in  the  process  of  manufacture. 

The  grass  is  dried  just  as  hay  would  be,  and  bound  in  bundles  by  ropes  twisted  from 
the  grass  itself,  and  then  is  ready  for  the  paper-mill.  It  costs  &om  $20  to  $30  per  ton 
in  England,  in  Spain  about  $5  less  per  ton.  JLast  year  the  amount  imported  into  Eng- 
land was  95,000  tons. 

The  process  of  manufacturing  paper  from  this  grass  is  no  more  difficult  than  from 
rags,  and  far  more  pleasant ;  no  infectious  or  contagious  diseases  or  poisonous  insects 
are  carried  by  it,  and  the  processes  are  so  similar,  except  in  the  amount  of  chemicalfl 
required,  that  a  description  is  almost  needless. 

I  have  been  through  the  works  of  Messrs.  William  Hurry  and  Albert  Richardson,  at 
Jarrow-on-T^e,  Durham  County,  England,  and  these  gentlemen  kindly  pointed  out 
all  the  steps  in  the  process,  and  gave  me  specimens  of  the  grass  and  paper.  They  pro- 
duce thirty  tons  of  paper  per  week,  using  from  fifty  to  sixty  tons  of  esparto  grass.  No 
rags  are  used.  The  average  cost  of  the  esparto  is  $25  per  ton.  The  machinery  is  pro- 
pelled by  a  one  hundred  horse-power  steam  engine.  Eighty-three  women  and  girls  are 
employed  in  sorting  and  boiling  the  grass ;  fourteen  men  and  boys  in  washing  and  beat- 
ing; thirty  in  finishing;  seventeen  on  machines  apd  cutting:  eight  mechanics;  six 
engmeers  and  firemen ;  and  ten  ordinary  laborers— one  hundred  and  sixty-eight  in  alL 
This  estimate  includes  the  manufacture  of  all  their  own  chemicals. 

The  first  step  is  the  assorting  of  the  grass,  or  separating  it  from  roots,  weeds,  and 
flowers.  Fifty  girls  are  needed  for  this  part  of  the  work.  Tjie  grass  is  laid  upon  tables 
of  wire,  so  that  all  small  bits  of  dirt  or  leaves  may  fiELll  through  as  the  work  of  separa- 
tion goes  on.    The  loss  of  weight  sustained  in  this  process  is  three  to  five  per  cent. 

The  grass  is  then  put  into  large  sacks  and  goes  below,  where  it  is  put  into  boUers. 
Formerly  the  boilers  were  oi)€n,  broad,  circular  vessels,  but  are  now  cvlindrical  and 
closed,  so  that  a  pressure  of  steam  of  twenty  to  twenty-five  pounds  to  tne  square  inch 
can  be  given  to  add  to  the  effect  of  the  chemicals.  The  boiling  is  by  steam.  In  these 
boUers  ten  per  cent,  of  caustic  soda  (N.  O.  A.)  is  introduced;  that  is,  ten  pounds  of 
caustic  soda  to  one  hundred  pounds  of  esparto  grass,  more  or  less  ^a  accordmg  to  the 
fineness  or  coarseness  of  the  grass  and  the  time  given  in  boiling.  The  grass  is  boOed 
ordinarily  five  or  six  hours  iu  the  soda,  being  kept  revolving  or  stirred  in  the  boiler. 
The  water  is  then  run  off  and  pure  water  supplied,  and  the  grass  again  boiled  for  about 
an  hour,  to  get  rid  of  the  resinous  soap  formed  in  the  first  boiling  by  the  gum  of  the 
plant  uniting  with  the  soda.  It  is  further  washed  with  cold  water  and  then  dis- 
charged into  large  oval  tubs  or  vats,  and  again  washed  with  pure  water.  Then  bleach- 
ing powder  is  added— two  to  two  and  a  haff  hundred- weight,  containing  thirty-five  per 
cent,  of  chlorine,  (chloride  of  lime^)to  a  ton  of  esparto.  It  is  revolved  m  three  bleach- 
ing tubs  till  white,  the  tubs  containing  500  pounds  to  1,000  pounds  each.  Four  to  eight 
hours  are  required  for  this  process ;  four  or  five  hours  will  be  sufficient  unless  it  is 
thought  desirable  to  use  a  smaller  quantity  of  bleaching  powder.  The  fiber,  when  thus 
bleached  white,  is  pressed  to  free  it  from  the  bleaching  liquor,  and  then  placed  in  the 
beating  engines,  where  it  is  washed  for  half  an  hour  to  free  it  from  the  remaining  bleach- 
ing liquor,  and  then  revolved  in  the  beating  engine  the  same  as  rags  are  treated,  until 
it  IS  reduced  to  a  sufficiently  fine  pulp.  The  size,  alum,  and  color,  (when  color  or  toning 
is  required^)  are  added,  and  the  pulp  is  run  off  into  vats  or  reservoirs  ready  for  use. 

In  reduqmg  the  pulp  to  paper,  my  attention  was  called  to  but  one  point  of  difficulty 
not  encountered  iu  roducLng  rag  pulp.  This  occurs  just  after  the  pulp  changes  from 
the  liquid  state  and  takes  the  sheet  form.  The  material  at  this  sta^e  is  less  tough  and 
tenacious  than  when  made  from  rags,  and  the  difficulty  is  in  getting  it  to  enter  the 
press-rollers.  But  a  little  management  and  experience  overcomes  the  difficulty,  and 
the  paper  when  finished  is  even  stronger  than  that  made  from  rags.' 

The  amount  of  paper  produced  is  fifty  to  fifty-five  per  cent,  of  the  weight  of  the 
esparto  grass  as  it  reaches  the  mill.  The  loss  of  weight  is  as  follows :  three  to  five  per 
cent,  roots,  weeds,  flowers,  &c. ;  twenty-five  per  cent,  extractive  matter  soluble  in  the 
caustic  soda,  and  twenty  per  cent,  -destruction  of  fiber  in  bleaching,  and  mechanical 
loss. 

All  qualities  of  paper  are  produced  except  the  very  thin  writing  paper,  which  may  be 

£  reduced  with  a  little  more  mechanical  skill.  I  inclose  samples  of  the  paper  from 
[essrs.  Richardson  &  Co's.  mills.  Ko.  1  is  an  excellent  quality  of  white  printing  or 
book  paper;  No.  2,  toned  printing  or  book  pajier ;  No.  3,  account-book  paper  j  No.  4,  a  speci- 
V^en  of  tiie  best  paper  tnat  could  be  made  m>m  esparto  grass  in  1860,  which  was  manu- 
facture by  Routhedge,  at  Eynsham,  Oxfordshire.  Messrs.  Richardson  used  a  mixture 
<^  rags  at  nrst,  which  can  be  done  in  any  proportion,  but  for  the  last  three  years  they 
have  used  only  espiffto  grass.    They  procure  ^e  grass  from  the  east  coast  of  Spain,  from 
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Cartagena  to  Almeria ;  tho  best  comee  from  Almeria.  Tlicy  have  used  a  little  from 
Morocco  and  Algiers,  but  it  required  more  soda  and  bleaching  powder,  anvl  never 
became  so  white  aa  that  from  Spain.  The  esparto  grows  not  only  in  Spain  aud  North 
A£rica,bat  in  various  localities  along  the  Mediterranean,  in  Italy,  Sicily,  Sardinia,  «&c., 
and  Portugal. 

But  the  question  which  most  of  all  interests  Americans  is  its  propagation  in  the 
United  States.  Dr.  Hooker  has  written  me  that  he  has  no  doubt  but  that  the  esparto 
erass  would  thrive  in  the  United  States,  and  he  strongly  advises  that  the  introduction 
Be  made  by  seed,  not  roots,  and  says  it  should  be  started  in  the  nursery  and  the  young 
plants  set  out  afterwards.  Mr.  Obver,  who  is  also  one  of  the  best  botanists  in  this 
country,  thinks  one  of  the  two  species,  Lygcum  apartunif  ^soff.)  being  a  creeping  rhizo- 
matous  grass,  might  be  transplanted  by  being  sent  over  in  Wardian  oases  well  rolled 
in  sand,  or  in  cases  filled  with  sandy  soil  and  buried  in  nearly  pure  sand.  The  other 
species,  Macrochloa  tenadasimaf  is  supposed  to  be  csespitoee,  and  he  thinks  this  mode  of 
packing  might  not  suit  it  so  well,    lie  also  recommends  tiding  seed. 

If  the  Lygeum  spartum  is  a  creeping  rhizomatous  grass  it  would  be  likely  to  spread 
Tery  rapidly,  and  once  rooted,  a  few  plants  would  soon  cover  a  large  tract  of  country 
I  send  you  some  samples  of  both  species  of  the  grass.  No.  1,  best  quality  of  graas, 
clean,  ready  for  use :  No.  2,  specimen  taken  where  tho  previous  crop  had  not  been 
gathered,  so  that  the  dead  grass  is  mixed  with  it,  but  the  latter  decomposes  and  dis- 
appears in  the  process  of  manufacture,  and  only  lessens  the  i)er  cent,  of  paper  per  ton ; 
No.  3,  specimen  contains  butts  of  the  grass  and  roots  that  should  not  be  ^thered  with 
the  grass,  also  some  heads ;  No.  4,  the  same  of  the  other  species ;  No.  5,  wild  sage,  often 
found  growing  with  the  esparto.  ' 

I  remain  your  obedient  servant, 

J.  W.  McCHESNEY. 

Hon.  Horace  Capron,  Commissioner. 

IMPORTS  INTO  THIS  COUNTRY. 

SmaU  quantities  of  esparto  have  beeu  brought  to  this  country.  It 
has  been  found  that  the  import  duties  are  practically  prohibitory,  other- 
wise large  quantities  would  probably  be  used. 

In  1864  thirty-three  tons  were  shipped  to  the  United  States  from  the 
port  of  Malaga.  The  following  extract  of  a  letter  irom  the  firm  of 
Loiing  &  Co.,  of  Boston,  will  give  an  idea  of  the  value  of  this  fiber  to  the 
countiy,  if  it  could  be  acclimated  here : 

During  the  years  1863  and  18G4  we  were  induced  to  make  the  experiment  of  intro- 
ducing tne  esparto  grass  as  a  material  for  making  paper,  and  imported  between  three 
hundred  and  lour  himdred  tons.  We  found  it  admirably  suited  for  the  purpose,  but 
the  heavy  duty  imposed  on  it,  $5  per  ton,  because  a  fiber^  and  ten  per  cent,  ad  valorem, 
and  the  mcreased  unties  on  the  chemicals  required  for  its  conversion  into  pulp,  were 
ffreater  burdens  than  the  article  could  bear,  and  we  were  compeUed  to  abandon  the 
business.  The  consumption  in  Great  Britain  has,  in  the  mean  time,  run  up  to  over 
seventy-five  thousand  tons  per  annum,  and  it  ia  not  only  used  extensively  in  aU  the 
white  paper  made,  but  likewiso  largely  in  the  manufaAure  of  papier  m^h6  articled. 
Belgium  and  France  also  consume  it  extensively. 

IMPORTATION  OP  SEED. 

Attempts  to  obtain  seed  for  experiment  by  this  Department,,  both 
firom  Spam  and  tho  seedsmen  of  Paris,  have  several  times  proved  abor- 
tive. At  last  a  small  quantity  has  been  obtained,  and  will  be  tested, 
with  the  hope  of  propagating  the  plant  successfully,  and  introducing  it 
among  the  light  hill  landa  and  on  the  mountain  slopes  of  the  South, 
It  was  obtained  of  Messrs.  Yilmorin,  Andreux  &  Co.,  of  Paris,  who  thus 
refer  to  the  difflculty  of  obtaining  it: 

As  we  told  you  in  our  former  letter,  Bccd  of  this  plant  is  not  in  commerce.  Many 
times  we  tried  to  procure  it  both  in  Spain  and  in  Algeria,  but  always  were  informed 
that  it  docs  not  yield  fertile  seed,  and  was  propaj^ated  only  hj  di%'ision  of  the  old 
plant,  some  way  similar  to  the  propa^jation  of  su«;ar-caue,  and  it  is  by  a  mere  chance 
that  we  have  got  the  seed  we  have  forwarded  to  you.  A  friend  of  ours,  when  in  Spain 
some  ten  or  twelve  years  ago,  cut  some  of  the  flower-stems  of  tho  esparto  grass,  aud  on 
his  return  to  France  tried  to  sow  the  seeds  ho  found  in  these  specimens,  and  a  verv 
few  did  grow,  lie  cult  ivated  carefully  the  young  plants,  but  all  the  seed  he  could  col- 
lect remained  sterile ;  he  at  last  tried  artificial  fecundation,  and  succeeded  this  year  to 
ft  certain  extent.  In  continuing  tiie  experiment,  he  has  been  able  to  coUoct  the  Beeda 
we  have  got  this  year. 
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A  commuiiication  from  Dr.  Arthur  Schott,  late  of  the  scientific  com- 
mission of  Yucatan,  furnishes  some  descriptive  statements  concerning 
an  insect,  and  the  nature  and  uses  of  a  grease-like  or  wax-like  product, 
with  the  result  of  a  chemical  examination  of  its  properties.  It  is 
assumed  to  be  allied  to  the  Coccus  cochinillifer,  or  cochineal  insect,  yield- 
ing the  well-known  dye  bearing  that  name ;  but  no  specimens  have  yet 
been  received  in  the  Department  for  examination  and  identification,  and 
therefore  its  real  place  in  the  classification  of  the  insect  kingdom  can- 
not be  vouched  for.  As  one  of  the  natural  productions  of  America, 
which  may  possibly  attain  some  commercial  importance  as  well  as 
economic  value  in  the  arts,  it  is  worthy  of  further  examination.  The 
following  is,  in  substance,  the  letter  of  Dr.  Schott: 

Among  the  numerous  interesting  natural  productions  of  Yucatan, 
not  the  least  remarkable  is  the  niin,  (pronounced  neen,)  the  knowledge 
of  which,  and  of  its  technical  application,  has  survived  the  nationjil 
indei)endence  of  the  gifted  Maya  race.  The  niin  is  the  grease  of  an 
insect  bearing  the  same  generic  name.  Though  heretofore  not  entirely 
unknown  to  their  Spanish  rulers  in  Yucatan,  the  obtaining  of  the  raw 
material,  as  weU  as  its  uses  for  domestic  and  technical  purposes,  has 
remained  almost  exclusively  in  the  hands  of  the  descendants  of  the 
Mayas.  The  niin  may  be  considered  akin  to  the  cochineal^  also  the  pro- 
duct of  a  similar  insect;  but  they  differ  essentially  in  their  nature,  one 
serving  as  a  well-known  dye,  while  the  other  finds  its  appUcation  as  a 
drying  oil. 

The  nature  of  the  niin  will  be  clearly  understood  by  the  annexed 
scientific  analysis,  made  and  communicated  by  Mr.  V.  G.  Bloede,  analyt- 
ical chemist,  of  Kew  York.  The  matter  examined  by  that  gentleman 
consisted  of  a  small  quantity  which  Dr.  Schott  brought  some  time 
before  from  the  city  of  Merida,  Yucata,n,  where  it  was  furnished  him 
by  the  kindness  of  SeSor  Don  Jose  Ilont,  a  druggist  and  extensive 
land  proprietor  of  that  rich  peninsula.  Mr.  Bloede's  report  of  his  analy- 
sis is  as  follows : 

The  Yacatan  niin  is  a  ycUowish-brown,  fatty  mass,  having  a  peculiar  oily  odor.  In 
its  genoral  properties  it  seems  closely  aUied  to  nog's  lard  or  suet.  It  is  neutral  to  teat- 
paper,  neither  presenting  acid  nor  alkaline  reaction,  though  when  exposed  to  the  air 
it  acquires  a  very  faint  tendency  to  manifest  the  former.  Its  melting  point  is  about 
120^  Fahrenheit,  though,  when  once  melted,  it  stiU  remains  in  a  semi-fluid  stato  with 
the  temperature  as  low  as  S(P  or  85°  Fahrenheit.  When  cooled  to  l(P  Fahrenheit,  it 
becomes  hard  and  brittle,  like  suet.  At  ordinary  temperature,  that  is,  about  00^ 
Fahrenheit,  it  is  of  a  thick,  pasty  consistency,  like  ordinary  lard.  Its  specific  gravity 
at  00°  Fahrenheit  is  about  .02. 

Its  solvents.'-ln  regard  to  solvents,  the  niin  presents  the  same  general  properties  as 
any  ordinary  animal  £at.  It  is  not  soluble  in  either  hot  or  cold  alcohol,  even  after 
extended  maceration.  It  is  freely  soluble  in  both  hot  and  cold  ether,  with  which  it 
forms  a  yellow,  oily  liquid.  It  is  very  soluble  in  turpentine,  with  which  it  forms  an 
oily  liquid  possessing  peculiarly  valuable  properties  for  mixing  delicate  oU  colors,  ol 
which  I  shaU  speak  hereafter.  It  dissolves  freely  in  benzine ;  cluoroform,  also,  is  among 
its  best  solvents. 

Chemical  prapertUs.— The  niin,  in  its  classification  in  organic  chemistry,  must  undoubt- 
edly be  ranked  among  the  drying  oils,  though  its  absorption  of  oxygen  takes  place 
nitlier  more  slowly  than  with  many  other  oils.  Nor  is  this  slowness  m  drying  acceler- 
ated to  any  extent  by  boiling  it  with  oxide  of  lead.  It  is  the  first,  or  nearly  the  first, 
example  we  have  of  a  thoroughly  drying  animal  butter  or  solid  fat.    Lake  some  othera 
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of  the  animal  fats,  it  contains  a  distinot  volatile  acid  peculiar  to  itsell  As,  for  instanoei 
butter  contains  butyric  and  caproic  acid ;  coat's  fat  hircio  acid ;  so  the  niin  contains 
an  acid  of  a  peculiar,  pungent  smell,  whicn  might  be  aptly  termed  niinic  acid.  Its 
chemical  composition  diiTers  little  from  ordinary  animal  fats.  Like  others,  it  contains 
a  fluid  oil — oleine — and  a  solid  containing  stearic,  margario,  and  other  fatty  acids.  A 
portion  of  the  acids  may  be  obtained  by  dissolving  tne  niin  in  turpentine  or  ether. 
The  oily  portions  pass  into  solution,  while  a  solid  precipitates,  consistrng  of  the  acids 
indicated,  which  may  bo  separated  from  the  fluid  by  filtration. 

Saponification, — A  peculiarity  of  the  niin  seems  to  be  its  difficult  saponification.  The 
strongest  ammonia  procurable  has  no  saponifying  action  on  it.  Even  if  the  fat  be 
digested  in  ammonia  for  several  days,  no  liniment  is  formed,  but  a  marked  transition 
from  yellow  to  red  seems  to  be  the  only  change  produced.  This  change  of  color 
depends  merely  on  the  action  of  ammonia  on  the  coloring  matter  of  the  niin,  which, 
like  the  yellow  turmeric,  {Curcuma  longaf)  changes  to  red  as  it  assumes  an  alkaline 
reaction. 

With  potash,  too,  it  saponifies  but  slowly  and  imperfectly,  and  a  concentrated  lye  is 
necessaiy.  With  soda  it  forms  a  soap  only  after  extended  boiling  with  a  strong  lye. 
It  is  only  afror  several  hours' boiling  with  oxide  of  lead  that  it  forms  the  so-called 
"  lead  soap,"  and  then  the  product  is  very  imperfect.  From  these  facts  we  can  at  once 
deduce  that  the  niin  cannot  be  considered  a  '*good  saponifying  fat,"  but  belongs  to  the 
"drying  oils." 

Ejj^ects  of  high  heat. — ^When  the  niin  is  melted  in  a  iwrcelain  dish,  and  the  resulting 
oil  exposed  to  continued  and  high  heat  (between  25(F  and  350°  Fahrenheit)  for  an 
hour,  or  until  a  considerable  portion  of  it  has  evaporated,  the  residue  in  the  dish  will 
then  be  found  to  have  assumed  a  tough,  flexible,  varnish-like  condition — a  gelatinous 
mass  no  longer  soluble  in  tur^ntine,  or  affected  by  heat  or  cold,  at  least  &>  a  great 
extent. 

If  a  piece  of  this  gelatinized  niin  is  placed  on  a  piece  of  porcelain,  moistened  with 
turpentine,  and  igmted,  another  remarkable  change  takes  place ;  for,  if  the  plate  is 
sli^tly  inclined  as  the  mass  bums,  a  thick  yellow  resinous  oil  or  gum  flows  from  it, 
wmch  possesses  most  remarkable  adhesiveness,  closely  resembling  a  thick  solution  of 
Indixkrubber,  but  which  does  not  dry,  retaining  its  half-miid  consistencjr  for  several  days. 
This  is  a  most  singular  change,  and  one  that  is  worthy  of  farther  investigation. 

Change  of  air, — ^When  the  turpentine  solution  of  the  niin  is  exposed  to  the  air  in  thin 
Btratas  for  a  few  days  it  acquires  the  properties  of  a  resinous  varnish ;  in  fact,  the 
change  is  so  complete  that  when  some  of  the  solution  is  poured  on  a  piece  of  glass  it 
dries  almost  equal  to  fine  shellac  varnish.  This  change  is  due  to  the  absorption  of 
oxygen.  If  further  developed,  this  property  will  undoubtedly  make  the  niin  of  the 
•greatest  commercial  value.  The  film  of  varnish  is  very  elastic,  and  at  the  same  time 
hard,  which  renders  it  superior  to  some  of  the  other  gums.  An  alcoholic  solution  can 
also  DO  formed,  but  this  is  more  difficult. 

Suggestions  as  to  use, — ^The  extreme  oiliness  of  the  niin  will  undoubtedly  make  it  very 
valuable  for  various  purposes  in  the  arts;  and  its  "drying"  solution  in  turpentine  has 
oo  equal  for  mixing  nne  colors  for  artists.  This  turpentme  solution  of  the  niin  pro- 
duces a  remarkable  brightness  in  the  colors  prepared  with  it,  and  they  dry  rapidly. 
But  the  chief  value  of  the  niin,  which  wUl  give  it  commercial  importance,  is  its  prop- 
erty of  forminc  a  resinous  varnish  when  treated  as  before  described,  rendering  it 
superior  to  sheUac  for  some  purposes.  Another  valuable  application  of  the  niin  could 
be  found  in  the  manufacture  of  water-proof  fabrics.  A  piece  of  the  most  porous  Swe- 
dish filtering  paper,  satun^ted  with  a  solution  of  the  niin  diluted  in  turpentine,  will  not 
allow  a  drop  of  water  to  pass  through,  even  after  standing  in  it  for  days.  An  excellent 
way  of  water-proofing  would  be  to  saturate  the  article  with  melted  niin,  and  then 
expose  it  in  an  oven  to  considerable  heat  until  the  grease  gelatinizes.  By  these  means 
the  niin  becomes  insoluble  not  only  in  water,  but  ;uso  in  most  of  its  solvents.  If  the 
niin  can  be  obtained,  as  Dr.  Schott  says,  in  "unlimited"  quantities,  it  will,  doubtless, 
in  time  become  of  great  commercial  value. 

I  have  given  here  but  a  few  of  the  most  important  facts  developed  by  my  experi- 
ments ;  but  I  believe  there  would  be  hundreds  of  other  applications  suggested,  ii  tlw 
general  properties  of  the  substance  were  made  known.    With  hopes  that  the  niin  will 
prove  of  value,  both  in  art  and  science, 
I  remain  yours,  &c., 

VICTOR  G.  BLOEDE,  AnahjOoal  Christ. 

BnooELTN,  Jamuury  4, 1868. 

The  Maya  word  niin  applies  not  solely  to  the  greaae  above  referred  to, 
but  also  to  the  insect  firom  which  it  is  obtained.  As  far  as  observatioas 
go,  the  latter  entomologically  belongs  to  the  lower  species  of  Hemiptera,^ 
genus  Coccus^  where  we  find  it  associated  with  the  well-known  cochi- 
neal, {Coccus  cochinillifery)  and  also  with  the  South  Asiatic  Coccus  lacca. 
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With  this  it  seems  to  have  still  dcwser  affinities,  for  this  lac  insect  princi- 
pally lives  on  an  euphorbiaceous plant,  {Aleurites  lacciferaj  or  triloba^)  and 
also  on  the  banyan  tree,  (Ficm  Indica,]  upon  which  it  produces  the  gum 
lacca  of  commerce^  The  Life  of  the  niin,  on  the  other  hand,  seems  to  be 
exclusively  wedded  to  the  anacardiaceous  genus,  Spondias^  fwhich  em- 
braces the  mango  finit  tree,  the  hog  plum  of  the  West  Inoies,  &c.)  of 
which  one  or  two  species  are  extensively  cultivated  all  over  the  tropical 
regions  of  this  continent,  and  the  a(^acent  archipelago  of  the  West 
Indies.  Thus  both  insects,  the  one  of  Asia  and  the  other  of  America, 
besides  producing  somewhat  similar  articles  of  commerce,  ofi'er  in  com- 
mon the  advantage  of  li\ing  on  plants  which  are  otherwise  useful,  and 
cultivated  for  the  sake  of  their  finits;  a  circumstance  which  invites 
more  readily  the  propagation  of  an  almost  unlimited  number  of  these 
respective  foster  plants.  The  cultivation  of  the  Spondias^  called  by  the 
Spanish  ciruelOj  and  by  the  Mayas  abal^  and  probably  referable  to  the 
species  Mombin,  is  by  nature  made  so  easy  that  even  thick  cuttings 
germinate  quickly  in  almost  any  soil.  The  gum,  exuding  spontaneously 
from  the  stem  and  branches  of  the  ciruclo,  is  often  used  in  Yucatan  as 
an  equivalent  for  gum  arabic,  whUe,  by  the  instrumentality  of  the  niin 
insect,  (i.  e.,  by  animalization,)  it  becomes  a  resinous  drying  oil,  insolu- 
able  in  water  or  alcohol,  hot  or  cold. 

The  gathering  of  the  niin  insect  and  obtaining  its  grease  presents 
no  difficulty  whatever,  as  children  even  can  be  intrusted  with  it.  The 
grease  is  obtained  by  broiling  or  boiling  the  insects,  during  which  pro- 
cess it  can  be  readily  taken  off.    Dr.  S.  says: 

"My  acquaintance  with  the  niin  insect  having  been  but  cursory, 
does  not  permit  me  to  give  a  scientiiic  description  of  it.  No  winged 
specimens  have  come  under  my  notice,  and  I  suppose,  therefore,  tiiat 
only  females  were  observed.  These  are  about  one  inch  long,  with  a 
cross  diameter  of  about  one-fourth  of  an  inch.  Their  color  varies  from 
a  somewhat  pellucid  chrome  yellow  to  rich  orange,  though  subdued  by 
a  closely  adhering  coat  of  fine,  silky,  white  web,  in  which  they  arc 
tiiickly  enshrouded,  and  which  appears  to  serve  as  a  soft  protecting 
cocoon,  much  like  that  of  the  cocMneal  insect.  The  aspect  of  a  niin 
colony  on  the  twigs  and  branch  tops  of  the  ciruelo  has,  therefore,  much 
similarity  to  that  which  I  have  often  observed  of  certain  species  of  opun- 
tia  (prickly  pear)  on  which  cochineal  insects  were  living.  The  plants, 
especially  their  upper  parts,  look  as  if  covered  by  a  heavy  deposit  ot 
mildew. 

"  The  principal  crop  of  the  niin  insect  falls  in  the  rainy  season,  i.  ^., 
between  the  months  of  April  and  September,  during  which  time  its 
principal  giowth  and  development  are  derived  from  the  foster-plant. 

"As  to  the  uses  for  which  the  niin  grease  might  be  employed  in  art 
and  science  a  wide  field  for  speculation  may  be  opened,  as  Mr.  Bloede, 
in  his  analysis,  has  already  indicated.  The  Indians  and  Mestizos  of  the 
peninsula,  especially  the  inhabitants  of  one  or  two  villages  in  the  vicin- 
ity of  Yzmel,  have  heretofore  almost  exclusively  used  it  to  mix  the  paints 
employed  in  adorning  small  articles  of  household  use,  such  as  bowls  and 
drinking-cups  made  from  the  halves  of  the  globular  firuit  of  the  calabash 
tree,  {Crescentia  cujete^)  and  in  preparing  a  varnish  for  those  and  other 
articles.  This  use  of  the  niin  grease,  however,  seems  not  to  be  confined 
alone  to  Yucatan,  but  is  met  with  in  other  parts  of  tropical  America.  I 
was  told  that  the  Indians  and  half-breed  population  in  the  vicinity  of 
Vera  Cruz  excel  the  Mayas  in  the  skill  and  taste  they  exhibit  in  the  use 
of  tiiis  article  in  adorning  drinking-cups  and  other  tnnkets,  both  inside 
and  out.    From  these  modest  articles  of  Indian  finery  it  would  be  a 
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Bhort  step  only  to  the  manufiactiire  of  crockery,  made  of  papier  m&ch^, 
similar  to  the  admirable  tea-cups,  bowls,  and  other  dishes  of  the  Japanese, 
employing  the  niin  varnish,  which  endures  for  any  length  of  time  the 
effects  of  hot  or  cold  wa*er  and  of  alcohol,  to  give  a  protecting  and  pre 
serving  finish  and  beauty. 

"  Besides  the  uses  of  the  niin  already  mentioned,  it  is  also  kept  as  a 
drug  in  the  apothecary  shops  of  Yucatan,  where  it  is  held  for  surgica) 
purposes  and  genial  external  use  instead  of  other  drying  oils,  like  that 
of  linseed  for  preparing  vulnerary  plasters  and  cerates  in  general. 

"lliere  is  hardly  room  for  doubt  that  the  niin  could  be  procured  in 
sufficient  quantity  for  commercial  demands.  The  breeding  of  the  insect 
producing  the  article  depends  entirely  on  the  multiplication  of  a  firuit 
tree  which  is  already  under  extensive  cultivation  aU  over  the  tropics 
of  this  continent  and  acyacent  islands ;  localities  the  greater  part  of 
which  is  easily  accessible  to  maritime  commerce.  Within  the  space  of 
a  few  years  a  steady  enterprise  would  establish  a  fixed  market  price  for 
the  niin,  so  that  women  and  children,  and  in  fact  the  whole  popula- 
tion, would  contribute  in  the  collection  of  the  insect  or  the  oil  itself,  as 
soon  as  they  could  rdy  upon  a  just  exchangeable  return  for  their  labor.'' 
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The  business  of  bee-keeping  has  always  been  deemed  an  interesting 
and  profitable  branch  of  roral  effort;  it  is  even  assoming  national  im- 
portance as  a  contribution  to  the  food  snpply  of  an  increasing  popula- 
tion. It  is  also  eminently  worthy  of  fostering  attention,  as  a  means  of 
agreeable,  healthy,  and  profitable  employment  for  women  dependent 
upon  their  own  exertions  for  a  living,  or  ambitious  of  a  business  career 
suited  to  their  tastes  and  to  their  physical  strength.  To  ascertain  the  con- 
dition of  bee-keeping,  to  learn  of  its  progress^  and  collect  at  least  frag- 
mentary statistics  of  the  business,  the  following  inquiries  were  made  oi 
bee-keei)ers  in  all  parts  of  the  country: 

QUESTIONS. 

1.  How  many  hives  of  bees  are  there  in  your  county  I 

2.  Did  your  stock  originate  from  native  wild  bees,  or  from  swarms 
introduced  from  other  sections  1 

3.  Have  Italian  bees  been  introduced  into  your  county  I- 

4.  Are  Italian  bees  found  to  be  more  docile,  or  more  productive,  than 
other  bees  1 

6.  Of  what  form  and  material  are  your  hives :  movable  frames,  com- 
mon boxes,  straw,  or  "gums  ^1 

6.  If  patented,  whose  patent  is  preferred  1 

7.  What  is  the  average  product  in  honey  and  wax,  and  the  average 
price  per  pound,  one  season  with  another  1 

8.  Were  swarms  abundant  as  usual  last  spring  1 

9.  From  what  plants  do  your  bees  procure  their  food  in  spring,  in 
summer,  in  autumn  1  and  is  any  crop  grown  mainly  for  the  use  of  bees  1 

10.  Is  the  disease  called /owZ  brood  prevalent  among  your  bees  t  If 
so,  has  any  remedy  or  preventive  been  found  1 

11.  Are  your  bees  usually  wintered  on  their  summer  stands  t    If  so, 
*  what  means  of  protection  are  adopted  1 

12.  Please  give  instances  showing  pecuniary  returns,  cost,  and  net 
profit  of  bee-keeping. 

In  1850,  the  amount  of  honey  and  wax  reported  in  the  census  returns 
was  14,853,790  pounds;  in  1860,  23,366,357  pounds  of  honey,  and 
1,322,787  pounds  of  wax.  New  York  stood  at  the  head  of  the  list,  with 
2,369,751  pounds;  and  nine  other  States  are  credited  with  more  than  a 
million  pounds  each,  in  the  following  order :  North  Carolina,  2,055,969 ; 
Kentucky,  1,768,692;  Missouri,  1,585,983;  Tennessee,  1,519,390;  Ohio, 
1,459,601;  Virginia,  1,431,591;  Pennsylvania,  1,402,128;  JQlmois,  1,346,803; 
Indiana,  1,224,489.     ' 

The  statistical  census  of  1860  returned,  from  Massachusetts,  69,125 
pounds  of  honey;  the  State  census  of  1866  gave  80,356  pounds,  valued 
at  $23,224— about  29  cents  per  pound. 

The  census  of  1860  gives  Iowa  917,877  pounds;  the  local  returns  of 
1805  made  an  aggregate  of  1,128,399  pounds,  from  87,118  hives  of  bees. 
This  gives  an  average  of  surplus  honey  to  each  hive  of  about  thirteen 
pounds. 

The  circulars  were  sent  to  known  apiarians  in  nearly  every  State,  and 
returns  were  received  from  four  hundred  and  eighty-nine  counties,  in 
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thirty-two  States.  The  aggregate  number  of  hives  reported  was  722,385. 
At  tlie  same  ratio  for  the  unreported  counties,  the  aggregate  for  the 
country  would  be  nearly  three  millions  of  hives.  But  reports  have  un- 
doubtCKily  come  from  counties  having  somewhat  more  than  any  average 
population,  including  many  in  which  special  attention  has  been  paid 
to  bee  culture;  and  a  careful  estimate  should  therefore  place  the 
total  number  of  hives  at  a  lower  figure.  Two  millions  would  be  as  low 
as  these  returns  appear  to.  warrant.  This  is  but  one  to  every  twenty  of 
the  present  total  population,  while  the  assessors'  returns  of  Iowa — the 
only  ofiadal  statement  for  comparison — ^present  a  ratio  of  one  hive  to 
ten  of  the  population. 

Estimating  the  total  number  of  hives  at  two  millions,  and  the  surplus 
honey  taken  at  only  fifteen  pounds  per  hive,  (which  is  but  two-thirds  of 
the  average  reported,)  the  value  of  honey  annually  produced  in  the  United 
States,  at  the  average  valuation  of  twenty-five  cents  per  pound,  would  be 
$7,500,000.  Were  a  rational  system  of  bee-keeping  in  use,  crops  culti- 
vated for  bee  pasturage,  and  tiie  bees  carefully  wintered,  this  amount 
could  easily  be  increased.  The  profits  arising  from  the  sale  of  surplus 
honey  averages  from  fifty  to  two  hundred  per  cent,  of  the  capital 
invested.  The  middle,  northern,  and  southern  States  are  particularly 
adapted  to  profitable  l)ee-keeping. 

The  following  table  presents  in  detail  some  of  the  more  important 
points  furnished  in  these  returns : 
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Yes. 


13  counties. 
16  counties. 
11  counties. 

2  counties. 

3  counties. 

1  parbh. 

3  counties. 
7coantJe8. 
9  counties. 
6  counties. 

10  counties. 
3  counties. 

2  counties. 
8  counties. 
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S3  counties. 
15  counties. 
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8  counties. 
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8  counties. 
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31 
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31 
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The  reports  show  that  in  the  southern  States,  where  bee-keeping  is  in 
its  primitive  state,  it  wonld  yield,  if  properly  condncted.  the  large^^t 
retiLm.  The  abundance  of  wild  plants  yielding  honey,  the  long  seasons, 
and  mild  climate  there  are  all  very  favorable  to  profitable  bee-keeping. 

The  chief  expense  of  an  apiary  in  starting  is  the  cost  of  the  hives. 
When  these  are  procured  they  form  a  permanent  capital ;  the  hive  will 
last  for  years.  Bee-keeping  will  be  found  profitable  only  to  those  who 
engage  in  it  largely,  but  both  profitable  and  interesting  to  any  per- 
son having  room  sufficient  even  for  one  hive.  He  can  supply  his  table 
all  the  year  with  honey,  and  find  in  the  nature  and  workings  of  these  little 
insects  subjects  for  most  interesting  study  and  critical  investigation. 

HTVES. 

The  common  box  hive  is  the  one  most  generally  used.  It  is  usually 
made  of  one-and-a-half-inch  pine  boards,  though  other  materials  are  used, 
according  to  the  taste  of  the  maker  or  the  cost  of  the  material  The 
size  of  the  hive  varies  much,  but  generally  contains  two  hundred  cubic 
inches,  with  cross-bars  placed  in  the  center  to  aid  in  supporting  the 
combs.  In  general,  they  are  simple  boxes.  This  form  is  varied  at  times, 
however,  by  placing  on  the  top  of  the  hive  drawers  or  boxes  for  surx^lus 
honey.  In  these  hives  the  bees  are  left  to  take  care  of  themselves,  as 
very  little  can  be  done  to  aid  them.  The  old-fashioned  basket  or  straw 
hive  is  seldom  used,  and  it  will  soon  be  wholly  discarded,  save  by  a  few 
bee-keepers,  who  may  retain  it  rather  as  a  curiosity  than  for  any  practi- 
cal use. 

In  the  southern  States  the  favorite  form  of  hive  is  the  "  gum.''.  This 
consists  of  a  hollow  log,  generally  a  poraon  of  a  cypress  stump,  about 
two  feet  in  length  and  a  foot  in  diameter  5  upon  the  top  of  the  hollow  is 
placed  a  hoard,  and  at  the  bottom  is  cut  a  small  notch  for  the  entrance 
of  the  bees,  and  the  hive  is  complete.  Three-fourths  of  the  hives  in 
these  States  are  of  this  description.  This  form  of  hive  served  the  pur- 
pose before  the  appearance  of  the  moth  and  foul-brood,  but  no  reliance 
can  now  be  placed  upon  it.  If  the  moth  is  gaining  the  upper  hand,  foul- 
brood  raging,  honey  supply  low.  or  queen  lost,  there  is  no  remedy — ^the 
bees  must  perish.  The  do-notning  system  in  bee-keeping,  as  in  other 
branches  of  agriculture,  will  lead  to  the  ruin  of  the  bee-keei>er.  Those 
apiarians  who  use  the  movable-comb  hive  and  a  scientific  method  of  bee- 
keeping have  been  the  most  successftd. 

The  reports  show  that  tiie  movable-comb  hive  of  the  Rev.  L.  L.  Lang- 
stroth  is  generally  preferred  by  the  bee-keepers  of  the  United  Statea 
The  Bee-keepers'  Association  of  Tennessee,  at  their  recent  convention, 
by  a  unanimous  vote  gave  this  hive  the  preference  over  all  other  forms. 
Patent  hives  have  been  the  curse  of  bee-keeping  in  this  country.  Many 
of  the  reports  say  that  the  bee-keepers  in  their  vicinity  have  abandoned 
all  manner  and  style  of  patent  hives  and  gone  back  to  the  plaia  box  and 
rude  "  gum." 

Patent  bee-palaces,  moth-traps,  and  self-dividers  have  done  as  much 
as  the  bee-moth,  perhaps  more,  to  hinder  the  progress  of  bee-culture  in 
this  country.  That  hive  only  can  claim  superiority  over  the  common 
box  which  permits  the  bee-keeper  to  have  ready  access  to  every  i>ortion 
of  the  hive,  allows  the  transfer  of  frames  from  one  hive  to  another,  will 
winter  bees  well,  is  not  complicated  in  its  structure,  and  is  not  expensive. 

The  movable-comb  hive  is  used  by  about  one-fourth  of  the  bee-keepers 
of  the  country,  and  its  introduction  is  rapidly  extending.  Whenever  its 
use  becomes  general,  bee-keeping  will  become  profitable. 
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HONEY. 

The  returns  of  the  yield  of  honey  are  very  imperfeot,  as  few  bee-keepers 
have  kept  an  account  of  the  yield  of  their  hives.  The  product  of  the 
past  season  has  been  less  than  usual.  The  late  spring  and  jfrost,  and  the 
scorching  heat  of  the  summer,  ruined  the  forage  of  Sie  bees,  and  many 
colonies  were  unable  to  obtain  honey  sufficient  for  their  winter  supply, 
and,  unless  fed  during  the  winter,  will  perish.  This  has  been  the  case 
principally  with  the  black  bees.  The  Italians,  notwithstanding  the 
unfavorable  season,  were  able  to  gather  a  supply  of  honey  sufficient  for 
themselves  and  to  yield  their  owners  a  small  surplus.  The  average  yield 
of  honey  throughout  the  United  States  is  22.8  pounds  per  hive.  The 
average  price  is  twenty  to  twenty-five  cents  per  pound.  Honey  for  mar- 
ket purposes  is  generally  stored  in  small  boxes  or  supers,  about  five  inches 
square.  This  brings  the  highest  market  price.  The  honeycomb  token 
from  the  common  box  hive  or  "gum''  is  necessarily  in  a  broken  condi- 
tion, and  does  not  present  to  the  purchaser  so  dean  and  inviting  an 
appearance,  and  hence  commands  a  lower  price. 

Twenty  pound£  of  honey  being  required  to  make  one  pound  of  wax, 
the  economy  of  saving  and  utilizing  combs  is  rendered  evident.  In  order 
toaccomplish  this  saving,  a  honey-emptying  machine  has  been  invented, 
and  has  now  been  so  simplified  in  its  construction  that  it  is  within  the 
reach  of  all.  By  this  machine  honey  is  emptied,  by  centriftigal  motion, 
out  of  the  combs,  leaving  them  in  a  sound  condition,  so  that  they  may 
be  inserted  again,  and  used  for  years  in  succession,  thus  effecting  a  great 
saving  in  the  consumption  of  honey,  and  giving  the  market  a  purer  article 
than  when  rendered  by  heat. 

The  reports  upon  the  production  of  wax  are  still  more  imperfect  than 
those  on  honey.  The  yield  is  principally  derived  from  hives  tiiat  are 
"  brimstoned''  in  the  Ml,  or  fi^om  old  combs  that  are  unfit  for  use.  The 
demand  for  wax  is  always  greater  than  the  supply,  especially  in  regard 
to  bleached  wax,  and  it  always  commands  a  gooa  price.  Little  or  no 
attention  has  been  given  to  this  branch  of  agriculture. 

The  provident  economy  of  the  German  makes  this  apparently  trivial 
item  yield  a  good  return.  The  German  apiarian  never  goes  to  his  hives 
without  having  by  him  a  small  box  or  dish  in  which  he  carefiilly  depos- 
its every  particle  of  wax,  however  small,  which  may  be  taken  from  the 
hives,  and  also  aU  the  droppings.  Thus,  at  the  end  of  the  season,  a  con- 
siderable amount  of  wax  has  been  saved,  which  in  this  country  is  not 
only  wasted  but  permitted  to  lie  about  the  apiary  and  become  the  breed- 
ing place  of  moths  and  a  source  of  foul-brood.  The  bee-keepers  of 
America  should  profit  by  this  hint,  and  avert  ii\jury  and  loss.  The  aver- 
age price  is  thirty  cents  per  pound. 

WmXEBINa  BEES. 

Nine-tenths  of  the  bee-keepers  of  the  United  States  pay  no  attention 
whatever  to  wintering  their  bees.  The  hives  are  permitted  to  remain  on 
their  summer  stands,  with  the  exception,  perhaps,  of  a  slight  shed  for  a 
covering.  They  are  thus  exposed  to  all  the  variations  of  temperature 
and  the  inclemency  of  the  weather.  The  result  of  this  neglect  is  that 
many  hives  perish  annually^  and  those  that  survive  are  so  weakened  that 
they  are  unable  to  recruit  tdl  the  honey  season  is  passed. 

To  make  bee-hiving  successful,  it  is  necessary  to  have  strong  swarms 
early  in  spring.  This  result  can  be  obtained  only  by  careful  and  judi- 
cious wintering.    The  object  sought  in  wintering  bees  is  to  maintain  in 
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the  hive  throughout  the  winter  a  unifonn  temperature,  which  will  keep 
the  bees  in  a  continuous  semi-dormant  state.  This  uniformity  of  t^n- 
perature  is  obtained  in  several  different  ways — by  protecting  the  hives 
on  their  summer  stands,  or  by  removing  them  to  rooms  or  places  prepared 
for  them.    Hives  may  be  protected  on  their  summer  stands — 

First.  By  plastering  up  all  the  cracks  and  openings,  except  the  entrance, 
with  mortar  and  surrounding  the  sides  of  the  hives  wiui  straw.  This 
can  be  done  only  with  common  boxes  or  gums. 

Second.  By  placing  the  hives  in  a  shed,  closed  on  all  sides  except  the 
front,  where  the  covering  extends  to  within  three  feet  of  the  ground.  A 
correspondent  in  Pennsylvania  states  that  he  has  wintered  successftdly 
in  this  manner  one  hundred  colonies. 

Third.  By  surroimding  the  hive  with  a  dead-air  space,  thus  prevent- 
ing outside  influence.  A  frame  of  light  boards  is  made  to  surmount  the 
hive  on  its  four  sides,  leaving  an  inch  or  more  space  between  the  hive 
and  frame,  which  space  is  filled  with  some  good  non-conducting  material, 
as  sawdust,  dry  leaves,  &c.  The  honey-board  is  removed  and  straw  or 
corn-cobs  placed  on  the  combs  beneath  the  cap.  This  plan  has  been  suc- 
cessfully adopted  by  a  number  of  bee-keepers. 

Some  apiarians  winter  their  bees  with  considerable  success  on  theij* 
summer  stands,  by  simply  giving  them  thorough  ventilation.  Mr.  John 
T.  Rose,  of  Petersburg,  Monroe  county,  Michigan,  says  in  regard  to  this 
method :  "  I  winter  them  on  their  summer  stands,  and  seldom  lose  a 
swarm.  I  bore  in  the  side  of  the  frame  hive  an  mch  hole,  three  inches 
from  the  top,  in  the  middle  of  the  hive  lengthwise,  and  worm  an  inch- 
square  stick  through  the  combs  for  winter  passages :  make  a  frame  the 
size  of  my  hive,  three  inches  deep,  without  top  or  bottom,  remove  the 
honey-board,  and  set  the  frame  on  the  top  of  the  hive,  and  fill  it  with  dry 
corn-cobs ;  put  on  the  cap,  and  they  are  safe.'' 

The  plan  which  has  proved  most  successftil  and  economical  is  that  of 
wintering  bees  in  a  room  or  cellar  prepared  for  the  purpose.  The  apart- 
ment must  be  dark,  dry,  and  of  a  low  uniform  temperature,  not  falling 
below  320  and  never  exceeding  4(P  Fahrenheit.  Bees  thus  located  con- 
sume one-third  less  honey  and  come  out  in  the  spring  strong  and  healthy. 
Care  must  be  taken  to  give  the  hive  placed  in  cellars  proper  ventilation; 
otherwise  the  most  disastrous  results  will  ensue,  the  bees  becoming  rest- 
less, consuming  honey,  and  leaving  the  hives,  and  thus  perishing  in  the 
room.  Mr.  R.  Dart,  or  Wisconsin,  says:  "  My  bees  are  wintered  in  a  diy 
cellar,  thirty-two  by  thirty-six  feet,  holding  one  hundred  swarms.  I  carry 
them  into  the  cellar  the  first  of  December  and  bring  them  out  during  the 
month  of  March,  on  warm,  sunny  days.  I  pack  them  closely  on  benches 
in  the  cellar,  leaving  the  box  and  working-holes  open,  and  see  that  all 
the  swarms  have  honey  enough  to  support  fiiem  untO  taken  back  to  their 
summer  stands.  I  visit  them  but  once  a  month,  and  see  that  they  are 
not  disturbed.  When  breeding  comipences,  the  last  of  February,  I  change 
the  air  in  the  cellar  every  night.  By  this  management  I  do  not  lose  a 
single  swarm  through  the  winter.  Many  of  my  swarms  did  not  consume 
six  pounds  of  honey  while  in  the  cellar  last  winter.''  Bees  wintered  on 
tiieir  summer  stands  will  consume  through  the  winter  thirty  pounds  of 
honey,  while  those  wintered  in  cellars  will  consume  but  littie  over  six 
pounds  per  hive,  thus  effecting  a  saving  of  twenty-four  pounds  to  the 
hive,  giving,  in  an  apiary  of  one  hundred  colonies,  2,400  pounds  of  honey, 
which,  at  twenty  cents  per  pound,  would  amount  to  $480,  a  sum  suffi- 
cient to  pay  for  the  buUding. 

North  of  forty  degrees  of  latitude  it  is  necessary  to  give  winter  pro- 
tection, if  bees  are  to  be  kept  with  profit.    The  cellar  or  root-house  can 


Digitized  by 


Google 


STATISTICS   OF   BEE  KEIlPINa.  277 

generally  be  used  for  storing  the  colonies.  Henry  C.  Blyiui,  Cohinibia 
County,  Now  York,  states  that  he  is  building  a  winteriug  house,  with 
triple  walls  all  around,  filled  with  straw  and  sawdust,  the  whole  two 
feet  thick,  and  then  clapboarded  on  the  outside  of  the  studding.  The 
greatest  attention  ^is  paid  to  wintering  bees  in  Wisconsin,  Michigan,  and 
Minnesota,  where  they  could  not  be  kept  without  protection,  except  at 
continual  loss.  It  is  to  be  hoped  that  the  bee-keepers  will  begin  to  pay 
more  attention  to  this  important  subject.  It  would  annually  effect  a 
saving  of  thousands  of  pounds  of  honey. 

In  Sie  South  the  winters  are  so  mild  that  the  bees  need  little  or  no 
protection  during  that  season.  They  need,  however,  protection  in  the 
summer  from  the  hot  rays  of  the  sun.  This  is  accomplished  by  placing 
the  hives  under  sheds  or  large  trees.  The  greatest  attention  should 
aLgo  be  given  to  ventilation,  in  order  to  prevent  the  heat  from  melting 
the  combs. 

Eev.  J.  V.  Allison,  of  Ogle  County,  Illinois,  writing  in  reference  to 
burying  bees,  says:  "This  season  a  neighbor,  who  keeps  no  bees,  told 
me  that,  when  living  with  his  father,  some  twenty  years  since,  he  and 
his  brothers  were  going  to  take  up  a  stock  late  in  the  fall  5  as  an  experi- 
ment, they  drummed  the  bees  out  into  an  empty  hive,  and  with  them 
clustered  in  the  top,  buried  the  hive  in  the  ground  so  deep  that  there 
were  six  inches  of  dirt  over  the  top  of  it,  and  they  left  it  thus  buried  till 
the  following  April.  When  brought  out  of  their  winter  quarters  the 
bees,  he  said,  were  alive,  and,  after  warming  up,  flew  freely:  but  having 
nothing  to  eat,  and  not  being  fed,  they  died  in  the  course  of  three  days.^ 
Can  this  be  truet    We  give  it  as  a  singular  case. 

FOULBBOOD. 

The  returns  show  that  this  contagious  disease  is  not  extensively  prev- 
alent in  the  United  States.  It  has^  however,  made  its  appearance  in 
various  portions  of  many  States:  in  Floyd  County,  Georgia;  Fayette 
Mid  Hancock  Counties,  Illinois;  Anne  Arundel  County,  Maryland;  Wi- 
nona and  Wright  Counties,  Minnesota;  Clark  County,  Missouri:  Iiwell^ 
Caldwell,  Columbia,  Currituck,  and  Ilerford  Counties,  North  Carolina; 
New  York,  Schenectady,  and  Montgomery  Counties,  New  York;  Cumber- 
land, Jefferson,  Luzerne,  Washington,  and  Warren  Counties,  Pennsyl- 
vania; Eichland  County,  South  Carolina;  Milwaukee  and  Walworth 
Counties,  and  Sullivan  Township,  Wisconsin;  and  Hartford  County, 
Connecticut. 

Putrid  foul-brood  is  a  disease  which  attacks  the  young  brood  of  the 
hive,  showing  itself  fully  after  the  larvae  have  been  seal^  up.  It  may 
be  known  by  the  viscous,  gelatinous,  and  yeast-like  appearance  of  the 
decomposing  brood,  the  unpleasant  odor  arising  from  the  hive,  and  b^^ 
the  sunken  covers  of  the  cells.  The  cause  of  foul-brood  has  been,  until 
recently,  involved  in  doubt,  but  late  discoveries  in  Germany  have 
thrown  much  light  upon  its  origin.  Mr.  Lamprecht  alleges  that  he  has 
discovered  the  cause  of  the  disease.  His  theory  is  this:  ^^The  chyme, 
which  the  workers  prepare  from  honey  and  pollen  by  partial  digestion, 
and  with  which  the  larvse  are  fed,  contains  a  nitrogenotiSj  plastiOy  forma' 
Uve  substance^  from  which  all  the  orga/M  and  tissues  of  the  larv(B  are  derived 
and  composed  •  •  ^«  and  precisely  because  of  this  its  complicated 
composition  it  is  peculiarly  susceptible  of  rapid  decomposition  when 
exposed  to  air  and  moisture;  that  is.  to  undergo  fermentation  and  putre- 
faction. It  is  hence  obvious  that  pollen,  even  though  having  undergone 
only  a  partial  decomposition,  must  affect  the  bodies  of  bees  and  l£rv» 
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differently  from  what  it  did  or  would  do  in  its  natural  condition;  and 
there  is  no  longer  a  doubt  that  it  is  from  pollen^  tlim  partially  decomposed^ 
that  ike  foulbrood  originates.  That  it  can  readily  undergo  decomposition 
is  manliest.  ]\Ioisture,  emanating  in  part  from  unsealed  honey^  and  in 
part  from  the  perspiration  of  the  bees,  becomes  condensed  in  the  hiv^ 
from  external  cold,  and  in  the  fall  ana  toward  spnng  it  is  frequently 
found  hanging  in  drops  on  the  combs,  just  as  we  find  it  condensed  on 
th«  windows  of  our  dwelling-houses.  If  one  of  these  drops  falls  into  a 
ceD  containing  pollen,  decomposition  of  the  latter  speedily  commences, 
and  is  then  cgmmunicated  by  the  bees  to  the  pollen  in  the  other  cells; 
and  the  cause  of  foul-brood  is  hence  abundantly  pre^sent  in  a  hive  thus 
circumstanced." 

The  discovery  of  Dr.  Preuss,  an  eminent  physician  and  mycologist,  is 
that  a  microscopic  fungus,  Cryptoooccus  alveariSy  developed  from  ferment- 
ing matter,  feeds  upon  the  young  larvsB,  and  thus  causes  foul-brood ;  and 
that  by  means  of  the  numerous  spoml^  of  the  fungus,  the  disease  is 
spread  through  the  hive,  and  finally  through  the  apiary.  To  show  the 
character  of  this  microscopic  pest  we  quote  the  following  from  the  article 
of  Dr.  Preuss,  published  in  the  Bienenzeitung,  and  translated  by  Mr.  T, 
W.  Woodbury : 

"The  foul-brood  frmgus,  which  I  have  named  Cryptocooous  atvearis^ 
belongs  to  the  smallest  of  the  fungoid  forms.  It  is  round  and  dust- 
shaped,  and  has  a  diameter  of  ^  millimeter,  or  j^  line;  consequently 
1,095  can  lie  side  by  side  within  a  Ehenish  line,  but  within  a  square  line, 
1,095x1,095,  that  is,  1,199,825,  or,  in  roxmd  numbers,  1,200,000.  The 
cubic  line,  according  to  this,  would  contain  1,440,000,000,000  fungi,  and 
a  cubic  inch  of  foul-brood,  which  consists  of  1728  lines,  would  contain 
2,488,320,000,000,000.  If  we  reckon,  further,  that  a  cubic  inch  of  comb 
contains  60  cells,  the  contents  of  each  would  be  49,766,400,000,000j  in 
round  numbers,  fifty  billions ;  or,  deducting  one-fifth  for  wax,  forty  billions 
of  fungi.'^ 

There  is  no  cure  for  this  disease  when  it  has  once  obtained  headway. 
Destruction  of  the  bees  and  honey  and  thorough  purification  of  the 
hive  is  the  only  remedy  to  prevent  the  spread  of  the  disease.  As  a 
'means  of  preventing  the  disease,  Dr.  Preuss  gives  the  following  direc- 
tions: Feed  no  fermenting  honey;  feed  no  meal,  especially  when  the 
hive  is  threatened  with  disease;  destroy  careftdly  eveiy  particle  of  dead 
and  moldering  matter;  and  avoid  we^diening  bees  during  the  brooding 
seasons,  so  that  they  will  not  be  able  properly  to  maintain  the  heat 
necessary  for  the  development  of  the  brood. 

With  the  light  now  thrown  upon  the  nature  of  this  disease  by  these 
recent  discoveries,  bee-keepers  may  be  able  to  conquer  the  contagious 
malady  whenever  it  makes  its  appearance. 

THE  DISEASE  07  1868, 

During  the  past  season  a  disease  suddenly  appeared  in  Indiana,  Ken- 
tucky, and  Tennessee,  sweeping  away  whole  apiaries.  So  quiet  were 
its  operations  that  the  bee-keepers  became  aware  of  its  existence  only 
by  the  disappearance  of  their  bees.  The  hives  were  left,  in  most  cases, 
full  of  honey,  but  with  no  brood  and  little  pollen ;  the  whole  appearance 
of  the  hive  causing  the  casual  observer  to  suppose  that  the  bees  had 
"emigrated;'^  but  close  observation  showed  that  they  had  died.  We 
give  a  number  of  accounts  from  various  correspondents,  principally  from 
xstdiana  and  Kentucky,  where  this  disease  first  raged. 

Jesse  S.  NewBon,  Bartholomew  County,  Indicma,  says:   "With  an 


Digitized  by 


Google 


STATISTICS  OP  BEE  KEEPING-  279 

experience  of  twenty-five  years,  I  have  not  seen  so  disastrous  results 
among  bees  as  in  the  present  year.  We  generally  feel  that  all  is  well 
with  our  bees,  if  they  have  succeeded  well  in  laying  up  a  winter  supply 
of  food.  I  have  lost  nineteen  Itands  since  the  first  of  i^ovemberj  in 
some  of  them  as  many  as  forty  pounds  of  honey  were  left,  looking  very 
nice,  and  tasting  as  well  as  any  I  ever  saw ;  no  sign  of  moth  or  any- 
thing wrong  that  I  could  see.  The  bees  seem,  to  die  without  a  cause. 
The  stand  twenty  years  old  is  yet  living.  We  find  in  nearly  every  stand 
plenty  of  food,  but  what  ails  the  bees  f  What  the  remedy  t  If  something 
is  not  done  to  stop  this  fatality,  this  pleasing  and  usefcd  pastime  will  be 
taken  from  us,  and  our  tables  wiU  be  robbed  of  honey.'' 

A.  Leslie,  Pike  County,  Indiana,  says:  "Nearly  all  our  bees  have 
died  in  this  county,  x>eri8hing  mostly  in  November,  siH>posed  to  be  for 
want  of  bee-bread.'' 

S.  G.  Bates,  Boone  County^  says:  "The  mortality  among  the  bees 
this  winter  cannot  be  accounted  for,  since  they  have  plen^  of  food. 
Out  of  twelve  hives  I  this  day  took  ttiree  hundred  pounds  of  honey; 
not  a  young  bee  to  be  found;  Oie  comb  dear  and  healthy.  My  opinion 
is,  that  the  queen,  from  some  reason,  not  having  deposited  eggs,  is  the 
cause  of  their  death." 

T.  J.  Connett,  of  Austin,  Scott  County,  Indiana,  says:  "There  is  a 
disease  prevailmg  to  an  alarming  extent  among  our  bees  this  fall  that  is 
entirely  new,  nobody  being  able  to  find  any  cause  or  remedy.  Old  and 
substantial  swarms  die,  leaving  the  hive  fidl  of  honey  and  bee-bread* 
Full  three-fourths  of  the  swarms  are  dead,  as  £ar  as  I  have  heard  £rom 
them." 

J.  N.  Webb,  Newcastle,  Henry  County,  Kentucky,  says:  "There  were 
no  swarms  last  spring,  so  fiar  as  is  known,  'the  bees,  however,  contin- 
ued to  work  and  lay  up  their  stores  until  some  time  in  August^  or  early 
in  September,  when,  to  the  consternation  and  utter  surprise  of  the  bee- 
niiser,  they  were  all  found  to  have  died.  Many  swarms  left  weU-stored 
stands  of  excellent  honey,  amply  sufficient  to  carry  them  through  the 
winter;  and  what  is  more  strange,  comparatively  few  of  the  bees  were 
found  dead  at  the  hives.  What  was  the  cause  of  the  wholesale  destruc- 
tion of  this  useiul  and  interesting  insect,  dying  in  the  midst  of  plenty, 
away  from  its  hive,  we  cannot  understand.  Up  to  the  time  when  the 
discovery  was  made,  no  frosts  .had  come,  no  atmospheric  change  had 
taken  place,  out  of  the  ordinary  course,  and  in  fact  nothing  to  which  it 
msgr  have  been  rationally  attributed." 

T.  Hullman,  jr.,  of  Terre  Haute,  Indiana,  writes  as  follows:  "In  Sep- 
tember last,  when  the  first  cold  weather  set  in,  my  bees  began  to  die. 
First,  I  found  in  one  of  my  best  stands,  with  aU  the  frames  full  of  sealed 
honey,  and  some  honey  in  boxes,  the  bees  all  dead.  After  that  the  bees  be- 
gan to  die  in  all  my  stands,  mostly  pure  Italians,  and  some  hybrids.  First, 
about  one-third  of  the  bees  would  be  found  dead;  next,  I  would  find  the 
queen  lying  dead  before  the  hive;  and  in  about  a  week  more,  the  whole 
colony  would  be  found  dead  in  and  around  the  hive.  Sometimes  the 
queen  would  live  with  a  handfrd  of  bees.  The  hives  were  full  of  honey, 
gathered  the  latter  part  of  the  season ;  and  the  smallest  had  enough  for 
the  bees  to  winter  upon.  In  this  way  I  have  lost  forty  stands,  and  have 
now  only  fifteen  skeleton  colonies,  which  I  think  will  also  i>erish  before 
spring.  At  first  I  thought  I  was  the  only  victim,  but  I  have  ascertained 
that  all  the  bees  in  this  nel^borhood  have  died,  and  as  far  as  thirty 
miles  north  and  eighteen  south.  Yesterday  I  saw  a  letter  from  Ken- 
tucky, from  a  man  who  thought  his  bees  had  stampeded  in  the  some 
manner  as  mine,  to  the  hive  ofmother-earth.    Home  colonies  had  broods, 
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others  had  not.  Late  in  October  all  the  queens  commenced  laying 
again.  To  some  colonies  I  gave  three  qoeens  in  about  two  weeks,  and 
they  lost  each  in  turn." 

The  true  cause  of  the  disease  has  nAt  been  discovered.    Some  attrib-. 
ute  it  to  the  want  of  pollen;  some  to  poisonous  honey :  and  some  to  the 
unusually  hot  summer.    Whatever  may  be  the  cause,  the  effect  has  been 
most  disastrous,  throughout  these  two  States. 

BIS  FASTUBAOB. 

Apiarians,  to  secure  a  good  crop  of  honey,  are  beginning  to  raise  crops 
for  the  pasturage  of  their  bees.  The  rapid  spread  of  improved  agricul- 
ture has,  in  many  localities,  destroyed  the  wild  honey-yielding  plants,  so 
that  the  profits  of  bee-keeping  are  made  to  depend  upon  the  honey-pro- 
ducing qualities  of  cultivated  plants.  The  three  plants  upon  which  the 
chief  reliance  is  placed  are  buckwheat,  mustard,  and  Alsike  clover. 
Buckwheat  is  the  crop  most  generally  sown,  though  Alsike  clover  seems 
destined  to  supersede  it  in  suitable  soils.  The  advantages  of  the  Alsike 
are  that  its  honey  is  of  a  finer  quality  tiian  that  of  buckwheat,  and  that 
it  affords  most  excellent  fodder,  and  fine  fall  pasturage  for  cattle.  Mus- 
tard is  raised  to  some  extent,  and  yields  a  fair  supply  of  honey. 

J.  King,  of  Dubuque,  Iowa,  states  that  he  has  grown  with  profit  the 
purple  cane  raspberry.  Mrs.  Tupper,  of  Iowa,  says  she  has  sown  Alsike 
clover,  and  "esteems  it  above  all  other  plants.'^  J.  T,  Bose,  of  Monroe 
County,  Michigan,  thinks  the  culture  ot  Alsike  clover  should  be  greatly 
encouragedL  as  it  is  valuable  for  hay  as  well  as  for  bees.  He  says  that  it 
does  not  kill  out  in  winter,  as  does  the  red  clover  in  his  State. 

J.  E.  Gardner,  of  Montgomery  County,  Virginia,  says:  "I  sowed,  in 
April,  1867,  five  pounds  of  Alsike  or  hybrid  cloven  used  upon  one  acre 
of  moderately  rich  land.  •  Last  spring  it  came  forward  rapidly  and 
bloomed  profusely  about  the  time  white  clover  came  into  bloom.  My 
bees  worked  on  it  from  early  mom  until  evening,  seeming  to  prefer  it  to 
the  white  clover.  I  cut  the  first  crop  for  seed,  but  owing  to  the  wet 
spring  it  did  not  yield  much  seed.  The  second  growth  was  very  rapid, 
and  it  again  bloomed  very  ftdl,  giving  the  bees  a  fine  pasturage  until 
firost.  I  consider  it  a  valuable  plant  for  bee-pasturage,  as  by  cutting  it 
at  the  proper  season  it  will  make  a  fino  sh«w  of  bloom  in  the  fall,  after 
the  clover  is  gone.  It  is  also  as  valuable  a  hay  crop  as  red  clover,  and 
will  stand  the  winter  better  from  having  a  fibrous  root,  which  takes  t 
strong  hold  in  our  clay  soil.  If  tiie  fermers  in  the  county  could  bt 
induced  to  sow  this  variety  instead  of  red  clover,  bee-keeping,  I  am  sa^ 
isfied,  could  be  made  profitable  by  using  properly  constructed  hives,  and 
introducing  the  Italian  variety  of  the  bee  into  this  country  generally. 

White  clover,  the  linden-tree,  the  golden  rod,  and  the  aster  are  the 
main  support  of  the  honey-bee.  White  clover  and  the  linden-tree  yield 
the  best  honey,  while  that  from  the  honey-dew  is  of  an  inferior  quality. 

Mr.  E.  Bogers,  of  Webster.  North  Carolina,  accompanies  his  report 
with  a  specimen  of  a  plan^  of  which  he  says :  **  There  is  a  minute  plant 
growing  around  me,  that  I  have  seen  nowhere  else,  which  keeps  green 
alL  winter ;  and,  at  tne  beginning  of  the  first  open  weather  in  February, 
covers  the  earth  with  a  dense  and  beautiful  carpet  of  green,  bearing  a 
great  profusion  of  white  bloom.  Every  warm  day  in  early  spring  the 
bees  from  aU  the  neighborhood  literally  swarm  upon  it,  drinking  the 
nectar  from  its  tiny  cups.  I  do  not  know  its  name  or  its  botanic 
position." 

Professor  Porter,  of  Lafoyette  college,  Pennsylvania,  names  this  pUmt 
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Phacelia  parvijloraj  Pursh.  We  hope  bee-keepers  will  pay  attention  to 
plants  npon  which  bees  feed,  and  send  specimens  to  the  Department,  in 
order  that  a  complete  list  of  honey  and  pollen  yielding  plants  may  be 
obtained. 

The  following  list  comprises  some  of  the  plants  from  which  bees  gathef 
honey  and  pollen  during  the  feeding  seasons: 

Spring. — ^Willow,  alder,  aspen  or  poplar,  elm,  maple,  marsh-marigold, 
bepatica,  anemOne,  dandelion,  erythroninm,  falbidum^)  service-berry, 
CAmclanchier  Canadensis^)  currant,  gooseberry,  strawberry,  peach, 
cherry,  apple,  pear,  China-tree,  (Melia  AzedarachJ  black-gum,  (Nyssa 
muUifloraJ  whortleberry,  cottonwood,  cornel  or  dogwood,  narcissus, 
honeysuckle,  oak,  red-bud,  (Cercis  CanadensiSyJ  hazle,  yellow  jasmine, 
CJasminum  ordoratissimumj  sweet-myrtle,  (Myrica  gale^J  magnolia, 
(glauca^)  hawthorn,  box-elder,  (Negundo  aceroidesy)  locust,  azalea. 

Summer. — Red  clover,  white  clover,  raspberry,  blackberry,  cockspur, 
thorn,  whortleberry,  black-haw,  fVihumum  prunifoliumyj  self-heal, 
(Bmnellaj)  ai^ea,  sour- wood,  fOxydendrum  arboreumj  cinquefoil, 
cucumber,  narrow-leaved  plantain,  horse-chestnut,  strawberry,  pea, 
honey-dew,  (on  live  oak,)  chincapin,  (Castanea  pumilajj  pen^mon, 
linden,  bee-balm,  ('Melissa  officinalis^)  maize,  sorghum,  heliotrope,  iron- 
weed, /^Fernowia,^  smart- weed,  f Polygonum  PersicariaJ  butterfly-weed, 
(Asclepias  tuberosaj  viper's  bugloss,  (Echium  vuJgareJ  cotton  plant, 
buckwheat,  sumac,  catnip,  Spanish  needles,  (Bidens  bipinnatayj  beg- 
gar's lice,  (Cynoglossum  morisonij  boneset,  starwort,  (Stellariay)  silk- 
weed,  (Asclqkas  comutijj  thistle,  sage,  cardinal  flower,  balsam,  moun- 
tain mint,  (Monarda  didymaj  sweet  marjoram,  lavendeJ,  spearmiht, 
peppermint,  thyme,  dandelion,  chickweed,  pennyroyal,  sweet  clover, 
speedwell,  fVeronicaJ  poppy,  turnip,  hollyhock,  sunflower,  dahlia,  phlox. 

Atftumn.— Aster,  gdlden-rod,  dandelion,  white  clover,  red  clover,  cinque- 
foil, duckweed,  pennyroyal,  artichoke,  pnlox,  chrysanthemum. 
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That  the  culture  of  silk  can  be  profitably  carried  on  in  tbe  United 
States  is  clearly  established.  The  success  of  the  experiments  in  Cali- 
fornia has  far  surpassed  the  most  sanguine  exi)ectations  of  those  engap:ed 
in  them.  Mr.  Prevost,  the  pioneer  silk  grower  of  that  State,  and  for- 
merly engaged  in  the  same  pursuit  in  France,  maintains,  after  twelve 
years'  experience,  that  California  is  "the  best  silk  country  in  the  world," 
and  that  the  manufactured  article,  even  in  its  best  gi-adea,  can  be  pro- 
duced cheaper  than  in  Europe.  At  an  early  period  silk  was  raised  in 
Virginia.  In  1718  experiments  in  Louisiana  were  successfid,  and  a  good 
article  of  silk  was  produced.  For  about  forty  years,  silk  of  a  superior 
quality  was  raised  in  Georgia,  continuing  to  be  the  leading  and  most 
profitable  product  of  the  colony  until  it  was  prostrated  by  the  revolution- 
ary war.  In  most  of  the  colonies,  prior  to  the  revolution,  the  culture  of 
silk  was  more  or  less  successful,  in  Georgia  and  South  Carolina  especially 
so.  Cocoons  of  an  excellent  quality  were  produced  in  Pennsylvania,  New 
Jersey,  Massachusetts  and  Connecticut.  In  1771  a  sUk  establishment 
was  started  in  Philadelphia  for  the  manufacture  of  silk  of  native  jgrowth, 
which  for  a  series  of  years  received  a  large  amount  of  cocoons.  The  cul- 
ture and  manufacture  of  this  valuable  commodity  are  still  carried  on  in 
parts  of  New  England,  in  New  York,  Pennsylvania  and  New  Jersey. 
Philadelphia,  Paterson,  New  Jersey,  Hartford,  Manchester,  and 
Mansfield,  Connecticut,  are  noted  for  their  cKtensive  silk  manufactures. 
The  manufactured  silk  product  of  the  United  States  in  1840  was  valued 
at  $250,000.  In  1844  it  had  increased  to  $1,500,000.  In  18C0  the  pro- 
duct in  New  York,  Pennsylvania,  New  Jersey,  Massachusetts,  and  Con- 
necticut was  estimated  at  over  $5,000,000 ;  the  leading  article  manufac- 
tured being  sewing  silk.  Since  that  date  the  manufacture  of  silk  in  those 
States  has  been  making  steady  progress,  embracing  a  wide  range  of  arti- 
cles, as  ribbons,  braids,  trimmings,  mnges,  and  different  varieties  of  dress 
goods. 

It  is  a  source  of  great  encouragement  that  the  diseases  which  threaten 
the  total  destruction  of  the  native  species  of  silk-worms  in  Europe  do 
not  prevail  in  this  country.  Mr.  Prevost  asserts  that  while  from  twenty- 
five  to  seventy-five  per  cent,  of  silk- worms  are  destroyed  by  disease  and 
the  unpropitious  climate  of  Europe,  few  ever  perish  in  California.  The 
article  from  a  CaUfomia  correspondent,  published  herewith,  fully  sets 
out  the  advantages  possessed  by  that  State  over  the  silk-growing  coun- 
tries of  Europe. 

THE  SILK  INTEEEST  AT  THE  PABIS  EXPOSITION. 

The  report  of  Hon.  Elliott  C.  Cowdin^  one  of  the  commissioners  rep- 
resenting the  United  States  at  the  Pans  Universal  Exposition  of  1867, 
and  to  whom  was  assi^ed  the  subject  of  silk  and  silk  manufactures, 
contains  much  valuable  information  concerning  the  progress  and  present 
condition  of  silk  husbandly  and  manufiictures  in  foreign  countries,  and 
throws  out  many  suggestions  which  cannot  fail  to  he  useful  to  those 
entering  upon  the  cidture  or  the  transformation  of  silk  in  this  country. 

The  progressive  development  of  silk  industry  is  carefully  noted.    In 
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1812  there  were  in  seven  of  tbe  principal  towns  of  France  27,000  silk 
looms ;  in  1824  Lyons  alone  had  nearly  25,000^  and  in  1839,  40,000.  In 
the  latter  year  there  were  85,000  looms  in  the  kingdom,  employing  about 
170,000  workmen,  and  the  production  was  estimated  at  8iG,300,000.  In 
1850  the  silk  goods  produced  were  estimated  at  $75^000,000  j  in  1855,  at 
$106,500,000 — the  number  of  looms  in  the  empire  having  increasea  to 
225,000,  and  the  number  of  workmen  employed  to  half  a  million.  In 
1860  the  product  was  estimated  at  $140,000,000.  The  United  States 
purchased  of  French  tissues  alone,  in  1859,  827,000,000  5  in  1800. 
$20,800,000 ;  on  account  of  the  war  of  the  rebellfon,  our  purchases  fell 
to  $5,000,000  in  1861.  The  commissioner  states,  as  the  result  of  his  ob- 
servations, that  though  the  rebellion  has  been  suppressed,  the  fiscal 
measures  resulting  therefrom  still  have  their  effect  upon  the  silk  hus- 
bandry and  manufacture  of  France,  operating  as  they  do  at  the  same 
period  with  the  scarcity  of  indigenous  silk,  and  the  prevalence  of  mys- 
terious disease  among  the  silk- worms. 

The  operations  of  England  in  silk  are  confined  to  manufactures  of  the 
raw  material,  her  uncongenial  climate  not  permitting  the  rearing  of  silk- 
worms. In  1823  Great  Britain  exported  of  silk  goods  $702,000:  in 
1844,  $3,682,000;  in  1856.  $14,800,000;  in  1858,  $11,950,000;  m  1861, 
$11,560,900;  m  1865,  $10,886,000.  A  recent  treaty  with  France  has 
seriously  interfered  with  some  branches  of  the  silk  industry  of  Great 
Britain.  In  view  of  the  fact  that  the  manufacturers  of  England  are 
wholly  dependent  upon  foreign  importations  of  raw  silk,  it  is  weU  ob- 
served that  an  instructive  lesson  is  taught  the  citizens  01  our  country, 
where  everything  combines  to  render  the  prosecution  of  this  indust^ 
pre-eminently  successful. 

The  following  table  is  given  to  show,  as  near  as  can  be  ascertained, 
the  value  of  raw  silk  produced  annually  in  the  nations  of  tiie  earth : 

Chinese  empire $81, 200, 000 

Japanese  empire 17, 000, 000 

Persia 5, 000, 000 

Asia  Minor 5, 200, 000 

Syria 1, 800, 000 

Turkistan  (in  China) 400, 000 

Turkistan  (independent,  in  Asia) 1, 400, 000 

Corean  Archipelago 100, 000 

France 25, 600, 000 

Italy 39,200,000 

Turkey  in  Europe 7, 000, 000 

Spam  and  Portugal 3, 200, 000 

Pontifical  States. •- 1, 300, 000 

Greece,  Ionian  islands 840, 000 

Morocco,  Algeria,  Tunis,  Mediterranean  coast. 300, 000 

Basin  of  the  Danube,  Austria,  Bavaria,  Servia,  Hungary . .  1, 280, 000 

India 24,000,000 

America 80, 000 

Total 21 4, 900, 000 


BEANCnEB  OF  SILK  MA3TOPA0TUBE. 

In  silk  industry  there  are  seven  distinct  bnoiches,  or  fia)ecialties :  1st, 
the  rearing  of  the  silk- worms ;  2d,  the  filature  or  reeling  of  the  silk  &'om 
tiie  oo^oons;  Sd,  the  throwing  or  spinning  of  the  silk  thready  4tb,  the 
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dyeing  of  the  silk ;  5tli,  tlie  preparation  of  the  silk  threads  for  the 
looms ;  6th,  the  wearing  of  silk  goods  5  7th,  the  spinning  of  waste  silk. 
Commissioner  Cowdin  reports  the  condition  of,  and  progress  made  in, 
the  branches  severally,  as  manifested  at  the  Paris  Exposition, 

In  regard  to  the  first,  for  purposes  of  reproduction  it  is  important 
to  choose  cocoons  of  the  largest  size,  and  those  the  most  successfully 
reai^d  and  least  affected  with  any  malady  during  the  course  of  their  de- 
velopment. These  cocoons  are  recognized  by  the  regularity  of  their 
form,  the  roundness,  of  their  extremitieaL  the  fineness  of  grain  on  the 
surface,  and  the  solidity  and  thickness  of  the  layers  or  silky  enveloi)es. 
The  male  cocoons  differ  &om  the  female  in  shape  and  size ;  the  former 
being  smaller,  and  presenting  a  cavity  upon  their  back  5  the  latter  pre- 
sent the  figure  of  an  olive  or  the  egg  of  a  small  bird.  After  collecting, 
the  cocoons  should  be  of  a  golden  yellow  color,  and  exhibit  no  spot  or 
stain  of  any  kind.  After  having  put  a  certain  number  of  male  cocoons 
on  one  side,  and  of  females  on  the  other,  weigh  both  parts  to  find  the 
average  weight  of  each,  and  every  time  this  average  is  exceeded  there 
is  a  presumption  that  excellent  cocoons  are  obtained  for  reproduction, 
all  other  things  being  equal.  Cocoons  of  an  exceptional  bulk  are  generally 
the  result  of  two  grubs  united  under  the  same  envelope.  Their  product 
is  known  as  "doubles,"  and  is  always  inferior,  being  valued  at  hardly 
one-third  the  price  of  the  normal  product.  An  Italian  silk  husbandman 
exhibited  at  the  Exposition  an  apparatus  designed  to  prevent  these 
doubles  in  the  breechng  of  worms.  It  is  an  arrangement  of  cells  made 
of  light  wood,  each  one  having  only  the  bulk  necessary  for  a  single 
grub.  Each  insect,  therefore,  at  the  proper  time,  has  its  own  case,  and 
doubles  are  rendered  impossible.  The  inventor  also  claims  that  his  sys- 
tem affords  facilities  for  the  choice  of  the  best  reproducers,  and  prevents 
coupling  between  grubs  of  the  same  family,  consanguinity  being  by 
many  considered  as  one  cause  of  the  rapid  deterioration  of  the  breed. 
The  coupling  accomplished,  the  females  are  removed  and  made  to  lay, 
each  in  her  own  cell,  in  such  a  way  as  to  admit  of  the  eggs  of  each  lay- 
ing being  separately  weighed.  For  good  chances  of  success  each  laying 
should  weigh  at  least  sixty  or  seventy  grams  (per  kilogram  of  cocoons,) 
each  gram  to  contain  thirteen  hundred  and  fifty  to  fifteen  hundred  eggs. 

The  best  known  varieties  of  silk- worms  are  seven  in  number.  The  com- 
mon silk-worm  (Bomhyx  mori)  is  the  species  most  in  use,  and  produces 
the  best  silk ;  it  feeds  on  the  leaves  of  the  mulberry  tree,  and  attains^ 
its  full  growth  in  about  six  weeks.  The  castor-oil  plant  silk-worm 
{B<ynibyx  arrindia)  is  a  native  of  Bengal  and  British  India,  and  lives  on 
the  food  indicated  by  its  name.  It  has  been  successfully  propagated  in 
Europe,  where  its  silk  product  is  found  to  be  supple  and  dur£U)le,  but 
almost  destitute  of  luster.  The  ailanthus  silk- worm  {Boniibyx  Cynthia) 
is  indigenous  to  the  temperate  regions  of  China.  It  produces  an 
elongated  cocoon,  of  a  reddish  shade,  from  which  a  strong  and  durable 
tissue  is  made.  This  worm  was  introduced  in  France  in  1858,  and  its 
silk  is  growing  in  importance  and  industrial  value.  The  Tusseh  silk- 
worm {Bomhyx  mylitta)  lives  in  a  wild  state  in  Bengal,  and  in  the  woods 
of  the  hot  regions  of  India.  Its  food  is  the  leaves  of  the  jujube  tree. 
Then*  cocoons  produce  a  fine  and  brilliant  silk.  Every  effort  to  repro- 
duce this  worm  in  France  has  failed.  The  wild  sUk-worm  of  Japan 
(Boinbyx  Yama  Mai)  has  been  successfully  reared  in  France.  The  leaves 
of  the  oak  and  similar  trees  are  its  only  food.  It  is  easy  to  raise,  and 
furnishes  a  cocoon  of  greenish  yellow,  and  can  be  reeled  into  a  beautiful 
silk.  The  Bambyx  Oecropia  is  indigenous  to  the  temperate  regions  of 
North  Aineiicay  and  found  principally  in  the  Carolinas,  Louisiana  and 
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Virginia.    Its  food  is  the  elm,  the  willow,  and  other  trees.    The  cocoon 
is  of  loose  texture  and  coarse  silk. 

THE  MANTTPACTUKE  OP  SELK. 

To  transfer  cocoons  into  the  raw  silk  of  commerce  a  basin  and  reel 
only  are  used  5  the  former  containing  warm  water  to  soften  the  gum  of 
the  envelope,  so  that  the  silken  layers  of  the  cocoon  may  be  set  fi:ee. 
In  reding,  a  certain  number  of  threads  of  the  cocoons,  in  proportion  to 
the  standard  of  raw  silk  intended  to  be  produced,  are  united  by  pressure 
and  twisting.  This  union  of  raw  threads  is  known  as  grege  or  raw  silk. 
Oreat  care  must  be  taken  to  prevent  the  threads,  issuing  wet  and  gumm^ 
from  the  basin,  from  adhering  together ;  a  sufficient  distance  between 
the  basin  and  the  reel,  to  permit  a  partial  drying  must  be  allowed,  and 
a  guide-thread  be  so  arranged  as  to  secure  a  zigzag  movement,  which 
prevents  the  threads  from  crossing  one  another.  The  following  sugges- 
tions in  regard  to  this  branch  of  the  work  are  given :  The  degree  of  pre- 
vious preparation  should  vary  with  the  durabUity  of  the  silky  couches, 
having  regard  to  the  age,  breed,  and  origin  of  the  cocoons.  If  prejMured 
too  much,  the  result  would  be  that  more  silky  matter  would  be  yielded 
by  the  first  layers  than  there  should  be.  This  superfluous  matter  would 
be  only  waste,  and  would  possess  a  value  much  inferior  to  that  of  fine 
silk.  If  the  cocoons  are,  on  the  contrary,  insufficiently  prepared^  they 
present  a  resistance  to  the  winding  off,  which  causes  the  breaking  oi 
the  thread,  and  leads  to  a  new  source  of  waste.  The  workmen  ought 
to  possess  great  skill  in  joining  a  new  thread  to  thread  in  work.  He 
should  be  competent  to  select  the  most  opportune  moment  to  assure  the 
regularity  of  the  product,  so  that  the  trace  of  these  successive  connec- 
tions may  be  imi>erceptible  to  the  eye,  and  thus  avoid  knots,  coarseness* 
curls,  or  dots.  Nor  will  rare  skill  in  these  particulars  produce  theefTect 
desired  unless  the  wheel  revolves  with  a  fixed  and  steady  velocity  of  at 
least  five  hundred  meters  per  minute.  Without  this,  the  thread,  instead 
of  being  smooth  and  brilliant,  would  be  rough  and  duIL  A  too  slow  move- 
ment would  not  dress  the  thread  sufficiently,  clasped  as  it  is  very  tightly 
by  its  peculiar  position,  and  fixed  under  the  form  of  a  figure  8  in  the  layers 
of  the  cocoon.  A  movement  too  slow  causes  those  undulations  which 
give  the  dull  appearance  5  while  the  development  of  the  thread  in  the 
straight  line  by  the  more  rapid  movement  permits  the  reflection  of  the 
light  in  those  perfect  and  determined  conditions  which  give  brilliancy 
to  tlie  finest  silk. 

At  the  Paris  Exi^osition  almost  every  European  nation  was  repre- 
sented by  different  mechanisms  employed  in  the  manufacture  of  silk. 
Mr.  Cowdin  is  careful  to  name  the  uses,  and  particularly  describe  the 
best  of  these. 

A  very  ingenious  apparatus,  invented  by  G.  Honn^^ger,  of  Switzerland, 
for  the  sorting  of  silk  threads  was  exhibited.  This  machine  receives  on 
the  one  part  a  scries  of  silk  skeins,  to  each  of  which  correspond  a  num- 
ber of  bobbins  or  reels,  equal  to  that  of  the  varied  bulk,  supposed  to  be 
contained  in  the  skein.  Each  bobbin  will  receive  the  portion  of  the 
thread  of  the  titre  for  which  it  shall  have  been  designated.  For  this 
purpose,  the  thread  which  is  rendered  from  the  skein  to  the  bobbins  is 
guided  automatically  by  a  mechanism  for  gauging,  extremely  sensitive, 
and  so  arranged  that  the  grege  or  raw  silk  in  passing  acts  upon  a  lever 
which  directs  the  silk  upon  the  proper  bobbin.  The  variation  in  the 
bulk  of  the  product  is  the  point  of  departure  in  the  variation  of  the 
guide  lever,  which  directs  the  thread  to  the  reel  proper  to  receive  it. 
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By  the  employment  of  this  machine,  it  is  thought,  the  cheap  stlk  of  the 
East  may  find  more  extensive  applications,  and  contribute  to  a  new 
development  in  silk  industry. 

Professor  Alcan  exhibited  an  apparatus  for  testing  the  tenacity  and 
elasticity  of  filaments  and  threads,  and  determining  the  degree  of  ten- 
sion most  suitable  to  be  employed  on  any  given  thr^d.  The  instrument 
is  described  as  one  of  rare  precision,  very  simple,  and  not  expensive. 

The  throwing  of  silk  is  intended  to  give  a  peculiar  appearance  to 
the  threads,  which  partly  detennines  what  is  called  the  grain  of  the 
stuff.  It  requires  accurate  knowledge  and  rare  skill.  The  machines 
exhibited  at  the  Exposition,  used  in  this  branch  of  silk  industry,  were 
those  employed  in  the  best  factories,  especially  those  of  Switzerland. 
These  consisted  of,  1st,  a  series  of  tavelles  to  wind,  clean,  and  equalize 
the  threads  during  their  automatic  winding  ofif ;  2d^  an  apparatus  to 
unite  and  double  the  threads,  with  a  mechamsm  for  mstantly  stopping 
flie  machine  whenever  a  thread  breaks  5  3d,  a  machine  to  give  the  first 
twist  to  the  double  threads  in  the  direction  determined  for  the  produc- 
tion of  the  tram  or  woof  5  4th,  a  second  machine  to  retwist  together  two 
threads  already  twisted  separately,  thus  producing  organzine.  The 
object  of  these  machines,  which  are  simple  in  their  construction,  is  to 
obtain  constantly  an  evenly  twisted  product. 

The  attempt  to  unite  in  a  single  operation  the  winding  off  of  cocoons 
and  the  throwing  of  silk  has  not  been  successful.  Commissioner  Cow- 
din  refers  to  the  mechanism  exhibited  by  the  Italians  and  French,  and 
claimed  as  solutions  of  the  problem,  as  possessing  minor  interest,  and 
affording  little  encouragement.  It  is  his  opinion  that  the  desired  pro- 
cess, which  is  enticing  in  appearance  as  a  great  saving  of  time,  labor, 
and  money,  is  deceptive,  demanding  an  expense  much  greater  than  that 
of  the  separate  operations,  and  that  it  would  yield  inferior  products  qt 
inconsiderable  value.  Simultaneous  twisting  and  throwing,  however, 
may  be  employed  with  a  certain  success  when  the  cocoons  are  of  an  in- 
ferior quality  and  difficult  to  wind  off,  such  as  double  cocoons,  so  that 
the  operator  in  twisting  them  directly  can,  at  the  best,  obtain  silk  of  a 
very  inferior  grade,  fit  only  for  working  common  cordonnetj  (braid,  bind- 
ing, twist,  lace,  &c.) 

The  "waste"  occasioned  by  the  various  manipulations  of  silk  until  it 
becomes  stuff,  has  long  been  utilized,  and  also,  more  recently,  since 
silk  became  very  high,  the  chiffons^  or  rags  of  that  material.  In  the 
show-cases  of  the  Exposition,  France  and  Switzerland  displayed  threads 
made  from  waste,  which  rivaled  in  beauty  of  appearance  the  most  lus- 
trous silks,  and  at  one-half  the  price.  The  result  is  obtained  by  atten- 
tion to  details  in  the  manufacture.  When  the  threads  from  waste  have 
been  produced  with  the  greatest  care,  well  purified,  well  combed,  per- 
fectly prepared  and  spun,  a  thin  layer  of  warm  gelatine  or  isinglass  is 
applied  to  them  wh||j  stretched  and  in  motion.  Sweepings  of  threads, 
formerly  thrown  away  because  the  workmen  could  not  unravel  them, 
are  now  made  valuable  by  the  use  of  ingenious  and  effective  machines. 
These  machines  take  the  rag  or  piece  of  silk  at  their  entrance,  and  re- 
store it  at  the  exit  in  the  form  of  filaments,  classed  in  lengths  and  fine- 
ness proper  to  be  submitted  to  the  machines  for  decomposing  \he  chiffon 
or  rag.  These  machines  were  not  exhibited  at  the  Exposition  by  the  in- 
ventors, from  fear  of  imitation  by  countries  where  inventions  are  not 
proteeted  by  patents. 

Eeferring  to  the  dyeing  of  silk,  Mr.  Cowdin  says: 

**The  invention  of  those  colors  derived  from  coal  has  principally  con- 
tributed to  or  caused  a  revolution  in  the  art  of  dyeing.    The  now  materials 
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)iav6  permitted  dyers  to  obtain  colors  of  nnpreoedented  splenaor,  com- 
bining shades  of  marvellous  variety  with  extreme  delicacy.  Looking 
through  the  Exhibition  we  might  almost  say,  in  the  presence  of  results 
obtained  in  this  direction,  there  is  now  nothing  impossible.  Still,  close 
by  the  side  of  products  so  admirable  in  respect  to  dyeing,  we  saw,  on  the 
contrary,  much  still  left  to  be  accomplished.  We  refer  to  the  attempts 
made  for  some  time  to  gild  and  silver  threads  of  silk.  Some  specimens  of 
silk  of  this  kind  exhibited  denote  processes  still  in  a  crude  state,  which 
do  not  yet  supply  any  product  capable  of  being  used  to  advantage." 

The  plain  silks  of  France,  Switzerland,  and  Northern  Germany  attracted 
great  attention  on  account  of  their  thorough  finish  and  general  excellence. 
They  were  exhibited  with  the  special  notice  that  the  weaving  was  done 
by  motive  power.  The  improvements  in  the  looms  of  these  nations 
secures  cleanness,  purity,  and  brilliancy.  A  French  apparatus  has  been 
introduced  to  polish  plain  stuffs  automaticaUy.  This  machine  possesses 
all  the  advantages  of  hand-polishing,  acting  with  only  a  little  polish  and 
in  parts.  Automatic  looms  for  the  manufacture  of  velvet  stuffe  are 
of  two  kinds,  one  for  working  two  pieces  at  a  time,  and  the  other  a 
piece  singly.  By  the  former,  various  articles  in  silk,  and  the  most  beau- 
tifol  plushes  for  hats  are  made.  For  the  manufacture  of  striped  and 
plaid  silks  the  Scotch  looms  excel  all  others.  In  the  silks  for  toilette, 
especially  in  faponnisy  or  figured  goods,  a  fineness  and  neatness  that 
seemed  almost  impossible  has  been  attained  by  French  industry  alone. 
Ingenuity  has  been  tasked  to  simplify  the  Jacquard  loom  and  render  it 
capable  of  producing  still  more  extensive  results. 

At  the  Exi>osition,  products  of  the  silk-ribbon  loom  were  exhibited 
by  the  manufacturers  of  Saint  fitienne,  Basle,  Prussia,  Alsace,  and  other 
sections.  Saint  £tienne  contains  90,000  inhabitants,  and  gives  emi^loy- 
ment  to  23,622  persons,  of  which  the  greater  part  are  women  and  girls. 
It  has  1 6,000  looms.  The  value  of  its  productions  in  1866  was  $  12,000,000, 
five-sixths  of  which  were  sold  to  the  United  States,  England,  and  to  the 
city  of  Paris.  Basle,  with  a  population  of  65,000,  has  6,000  looms.  At 
Alsace  steam  was  first  employed  in  the  manufacture  of  ribbons.  Some 
of  the  ribbon  factories  run  200  looms  by  a  steam-engine  of  thirty  horse- 
power, and  employ  600  persons. 

In  the  opinion  of  the  commissioner,  four  of  the  seven  industrial 
branches  employed  in  the  transformations  of  silk  can  from  this  period 
develop  themselves  in  America  without  any  difficulty,  and  soon  take 
the  high  position  already  attained  by  cotton  industry,  namelv : 

1.  The  throwing  of  sUk,  consisting  in  the  employment  or  apparatus 
more  simple  and  also  less  difficult  to  direct  than  the  greater  part  of  the 
machines  in  the  factories  of  the  United  States.  It  is  as  easy  for  the 
United  States  as  for  England  to  obtain  immediately  a  supply  of  raw  silk 
in  China,  Japan,  and  even  in  the  Levant  and  India.  It  is  not  improbable 
that  New  York  may  become  as  important  a  depot. for  Asiatic  silks  as 
London  now  is.  This  may  be  accomplished  through  the  medium  of  the 
Pacific  railroad.  The  raw  material  having  thus  reached  New  York,  wiU 
be  distributed  not  only  among  our  own  manuihcturers,  but  portions, 
doubtless,  will  be  exported  to  foreign  countries.  Let  England  be  taken 
as  an  example  in  this  industry.  In  less  than  fifty  years  the  silk  manu- 
facture of  Great  Britain,  which  does  not  upon  her  own  soil  produce  a 
single  pound  of  raw  material,  has  arrived  at  such  a  degree  of  develop- 
ment as  to  give  employment  to  a  large  amount  of  capital  and  to  about 
110,000  looms,  and  direct  occupation  to  some  200,000  persons,  not  includ- 
ing those  engaged  in  the  ribbon  and  silk  hosiery  manufacture. 

2.  The  dyeing  of  silk,  already  an  established  branch  of  American  indus- 
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try,  needs  on^  the  encouragement  to  be  derived  from  the  establishmeDt 
of  co-operative  branches  to  compete  successfully  with  Euroi>ean  skill. 

3.  Aj»  to  the  regeneration  and  spinning  of  siU:y  waste  of  all  kinds,  the 
United  States  find  themselves  in  as  good  a  position  as  most  other  coun- 
tries to  undertake  a  work  of  this  sort,  inasmuch  as  they  possess  equal 
fiacilities  for  procuring  the  waste  and  raw  silk.  This  branch  of  industry 
in  France  gives  employment  to  more  than  30,000  workmen,  and  the  annual 
production  exceeds  $20,000,000. 

4.  With  regard  to  the  automatic  weaving  of  plain  stuflBs,  the  United 
States  abeady  compete  successfully  with  the  more  experienced  nations 
of  Europe.  Looms  exhibited  by  American  constructors  at  the  Paris 
Exposition  were  highly  appreciated  for  their  ingenious  contiivances 
and  remarkable  improvements. 

Three  s]>ecialties  remain,  therefore,  to  excel  in  which  time  and  efibit 
only  are  necessary,  viz :  The  rearing  of  silk- worms,  the  reeling  of  the 
cocoons  into  raw  silk,  and  the  weaving  of  figured  goods.  As  has  already 
been  shown  in  this  article,  the  culture  of  the  mulberry  in  many  portions 
of  this  country  has  proved  very  successful — in  some  eminently  so.  The 
cocoons  of  Csdifomia  are  equal  to  any  in  the  world.  Native"  silk  once 
supplied  in  sufficient  quantities  to  enlist  the  inventive  genius  and 
mechanical  aptitude  of  our  people,  will  speedily  solve  the  problems 
presented  in  the  remaining  specialties  just  cited.  The  country  which 
produces  the  most  skillftd  and  careful  spinners  of  wool  and  cotton  manu- 
fiactures  will  not  despair  of  arriving  eventually  at  the  successful  produc- 
tion of  the  many  kinds  of  silk  goods  within  its  province. 

MAinJFACTUEING  IN  THE  UNITED  STATES. 

The  present  processes  in  American  silk  manufacture  are  thus  described 
in  the  New  York  Tribune,  with  a  reference  to  the  localities  and  personnel 
of  the  business  at  the  present  time: 

"  The  first  process  is  to  sort  the  raw  silk  into  sizes,  great  care  being 
required  in  every  stage  that  the  threads  be  equal  in  size,  as  inequality 
would  produce  a  manufacture  of  uneven  and  unmanageable  twist.  It  is 
then  soaked  in  soapy  water  to  dissolve  the  gum  and  render  the  thread 
pliable  and  elastic.  The  skeins  are  slipped  upon  octagonal,  wicker 
<  swift'  reels,  a  dozen  or  more  of  which  revolve  on  an  axis  fastened  on  the 
legs  of  each  table.  A  thread  from  each  reel-skcin  passes  upward  over  a 
smooth  metal  or  glass  rod,  fixed  on  the  lateral  edge  of  the  table  to  its 
revolving  bobbin,  upon  which  it  is  wound.  After  this  process  the  thread 
is  guided  between  the  contiguous  edge  of  two  sharp  steel  knives,  resem- 
blmg  scissors,  which  cleans  it  of  gummy  lumps  and  clinging  waste,  to 
anoUier  bobbin.  This  process  occasions  considerable  waste.  The  finer 
and  more  regular  threads  are  now  taken  for  making  organzincs,  which 
are  the  warps  of  woven  goods.  Coarser  threads  are  taken  for  trams  or 
woofs.  The  most  inferior  ai*e  used  for  the  manufactui-e  of  sewing-silks. 
Loose  and  broken  ends  are  corded  Like  cotton  and  spun  into  lloss  lor 
embroidery.  The  twisting  or  'throwing'  process  is  done  by  iiassing 
the  thread  of  raw  silk  from  an  upright  bottom  through  the  eye  of  u 
craned  wire  flyer,  which  rapidly  spins  with  the  top  of  the  bobbin  revolv- 
ing above.  This  thread  is  called  a  'suigle,'  and  for  organzines  receives 
fi'om  twelve  to  nineteen  twists  to  the  inch.  Organzines  or  trams  are 
made  by  twisting  together  two  of  these  twisted  threads  in  an  opposite 
direction  to  the  former  single  twist,  at  the  rate  of  from  ten  to  seventeen 
turns  to  the  inch;  the  two  threads  ha viug previously  been  wound  paral- 
lel upon  one  bobbin.     Organzines  receive  tight  twisting,  to  induce 
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Strength  and  elasticity.  A  swing  of  two  twists  to  the  inch  sometiines 
sa^es  five  cents  to  t^e  pound  in  tiie  cost  of  labor,  but  may  occasion 
greater  loss  in  weaving.  Two  or  three  threads  oi  raw  silk  twisted 
loosely  two  or  four  times  to  the  inch  is  tram,  shute,  or  wDof.  In  weav- 
ing, the  woof  has  little  or  no  strain  upon  it,  and  it  fills  up  tiiie  warp 
better  by  being  soft  and  loose.  The  twist  in  silk  threads  is  set  by 
dampening  and  drying.  Skein  sewing-silk  is  made  of  three  to  ten  threads 
twisted  together^  and  two  of  these  latter  doubled.  Sewing-machine 
silk  is  tvebly  twisted.  Button-hole  twist  is  the  same,  with  a  tighter 
twist.  Twists  in  the  single  threads  of  sewing-silks  are  Jen  to  fifteen 
to  the  inch;  and  the  doubled,  eight  to  twelve.  The  organzines  are 
reeled  into  skeins  of  one  or  two  thousand  yards  each,  care  being  taken 
to  make  them  of  the  exact  length,  as  that  compared  with  their  weight 
determines  the  quality  of  the  goods  to  be  woven.  The  American  sew- 
ing-silk machine  is  a  gre^t  improvement  over  the  old-fashioned  one. 
By  the  aid  of  a  few  girls,  the  former  at  once  doubles  and  twists  the  silk, 
and  reels  it  into  skeins  of  equal  length ;  and  it  turns  out  one  hundrea 
and  twenty-five  pounds  a  week.  The  cost  of  throwing  raw  silk  into 
or^^anzines  is  four  to  five  dollars  i>er  pound,  a  great  proportion  of  that 
gomg  to  labor.  Trams  cost  less.  After  weighing,  the  threads  go  to  thus 
dyer,  who  is  charged  with  the  weight ;  also  with  the  number  of  skeins. 
As  the  manufsMsturer  knows  how  much  of  each  color  should  be  returned, 
little  fraud  or  error  can  happen.  Up  to  the  time  the  silk  goes  to  the 
dyer,  there  is  a  loss  of  three  to  nine  per  cent,  from  cleaning,  breaking, 
&o.  It  loses  eighteen  to  twenty-five  per  cent,  of  the  weight  in  dyeing 
by  the  boiling  off  of  the  worm  gum,  which  is  made  up  greatly  by  sur- 
charging with  sugar  or  dye.  In  the  dye-house  the  silk  skeins  are  tied 
to  prevent  tangling,  and  boiled  for  four  or  five  hours  in  coarse  linen  bags, 
by  whidi  the  hempy  colors  attain  a  luster.  Yellowish  colors  are  ^  coun- 
teracted' to  pure  white  by  the  use  of  a  little  blue  dye.  TMs  white 
dyeing  costs  sixty  cents  a  pound— less  than  any  other  color.  Of  white 
colors  the  manufacturer  receives  back  from  the  dyer  twelve  ounces 
for  every  pound.  The  aniline  or  bright  colors  cost  $1  50  to  $3  60  a 
pound  to  dye.  The  bright  greens  are  the  most  expensive.  They  also 
retnm  twelve  ounces  to  the  pound.  High  colors  are  cheapened  in  the 
weight  by  the  addition  of  three  ounces  of  sugar  to  twelve  of  silk.  Drabs 
and  slate  are  dyed  with  sumac  at  a  cost  of  a  dollar  a  pound,  and  return 
fourteen  ounces.  Blacks  are  dyed  with  nitrate  of  iron  and  cutch,  and 
also  logwood,  a  bluish  shade,  especially  for  velvets,  being  desirable. 
Blue-blacks  return  fourteen  ounces;  plain  blacks  the  frdl  complement 
losses  being  compensated  by  surcharging.  Surcharging  can  be  carried 
to  the  extent  of  trebling  the  weight  oi  the  silk.  After  dyeing,  the 
skeins  are  dried  on  bars  in  a  close-steamed  room,  and  then  lusterod  by 
pacing  ov^  hot  cylinders.  Sewing-silk  is  softened  by  wringing,  an^ 
tied  into  skeins  for  sale.  Trams  and  organzines  are  then  rewound  upon 
bobbins,. an4  again  rewound  to  give  a  proper  tension  to  tilie  thread 
before  weaving. 

PSBSENT  OONDITION  AND  PEOSPBOTS. 

<<Such  is  the  extent  to  which  the  American  trade  has  usually  been 
carried,  though  pongees  and  foulards  were  woven  in  Connecticut,  and  rib- 
bons in  Baltimore,  twenty  years  ago.  During  the  last  ten  years  tne  manu- 
facture of  ribbons  has  increased  rapidly.  The  Cheney  Brothers,  of  Hart- 
ford, are  making  great  quantities  of  parasol  coverings;  the  Dole  Com- 
pany, at  Paterson, K  J.,  are  making  tailois'  trimmings,  scarfs,  and  braids; 
10 
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Dexter,  Lambert  &  Co.,  of  the  Bame  city,  make  this  season  3,000  yards 
of  knotted  fringes,  and  2,500  yards  of  bullion  fringes,  per  day,  driving 
foreign  goods  out  of  the  market.  The  processes  of  trimming  manufac- 
ture are  .too  intricate  and  tedious  for  popular  description.  An  examina- 
tion of  the  goods  will  show  a  delicately  knotted  thread,  on  a  base  of 
cotton  wound  with  sOk.  Broad  silks  are  woven  upon  tne  plain  loom, 
and  figured  ones  upon  the  Jacquard.  The  operations  are  delicate  and 
costly.  To  get  the  proper  length  of  warp  for  piece,  and  at  the  same  time 
to  lay  a  sufficient  number  of  the  warp  threads  together,  amounting 
sometimes  to  5,000  or  6,000,  the  threads  from  a  great  number  of  bobbins, 
rolling  in  a  frame  like  the  old  school  counting-frame,  are  reeled  back- 
ward and  forward  together  on  a  large  reel.  These  again  are  rewound 
ni>on  a  large  drum  to  give  them  tension  and  lay  them  the  right  distance 
apart,  the  operation  being  afterward  completed  by  passing  each  thread 
by  hand  between  the  teeth  of  a  large  brass  comb,  and  while  they  are 
stretched  cleaniug  them  by  hand  with  small  scissors.  Narrow  goods  are 
woven  upon  a  small  adaptation  of  the  plain  or  the  Jacquard  looms,  a 
dozen  or  more  of  which  are  operated  upon  the  same  table.  Watered 
goods  are  made  by  laying  a  piece  of  woven  plain  goods  upon  another, 
and  passing  them  between  iron  cylinders,  one  heated,  the  tension  and 
abrasion  of  the  surfaces  producing  the  watered  eflect.  In  chini  goods, 
the  figure  is  painted  upon  the  close  warp  and  woven  in  by  the  woof. 
"Shot^'  goods  are  woven  with  the  warp  of  one  color,  and  the  woof  of 
another.  For  the  best  ribbons  Italian  warps  are  used.  Bandannas  and 
other  loose  goods  are  made  of  waste  and  cocoon  covers,  scutched, 
chopped,  and  spun  like  cotton.  This  "  spun  ^  is  also  used  by  some  Ameri- 
can manufacturers  for  the  woofs  of  broad  goods.  The  Murray  mill,  at 
Paterson,  was  about  to  be  used  in  this  trade  before  it  was  recentiy 
burned.  Inferior  silks  are  produced  altogether  from  **  spun,"  but  the 
latter,  being  loose  in  texture,  is  best  if  used  as  a  woof,  with  a  web  of 
pure  silk  warp,  when  it  makes  a  good  article. 

"Atthe  presenttime  American  sUk  fabrics  are  competingfavorably  with 
European  goods.  In  braids  and  trimmings  we  have  driven  foreigners 
out  of  the  market,  and  our  ribbons  are  purchased  as  freely  as  theirs. 
But  it  is  with  broad  silks  that  the  manufacturer  will  experiment,  and 
produce,  and  succeed,  during  the  next  ten  years.  P.  G.  Givenaud,  of  West 
,  Hoboken,  N.  J.,  and  John  K.  Stems,  of  First  Avenue,  New  York,  now 
turn  out  respectively  several  thousand  yards  of  gros  grain  silks  per  week, 
which  no  man  in  the  trade  can  tell  from  the  best  imported  articles,  ana 
which  retail  on  Broadway  for  $5  per  yard.  With  the  present  tariff  of 
sixty  per  cent.  American  manufacturers  can  throw  and  weave  silk  goods 
at  a  profit  of  fifteen  per  cent.  There  are  now  in  Philadelphia  thirty  trim- 
ming factories,  those  of  Graham,  Horstmann,  (carriage  and  military 
trimmings,)  and  Hensel  &  Comet,  being  the  largest.  At  Hartford  and 
South  Manchester,  Conn.,  the  Cheney  Brothers,  who  have  be«n  engaged 
in  the  business  for  thirty  years,  employ  1,000  hands,  and  have  the  Ibllow- 
iug  capacity  per  annum:  60,000  pounds  of  thrown  silk,  00,000  pounds  of 
<'  l)atent  spun,''  100,000  pieces  of  belt  ribbons,  and  600,000  yards  of  wide 
goods,  comprising  dress  silks,  groa  grains^  poplins,  foulards,  and  pongees. 
The  Dole  Manufacturing  Company,  which,  in  1865,  built  at  Paterson, 
N.  J.,  a  mill  probably  as  large  as  any  in  Europe,  having  a  mean  length 
of  375  feet,  and  a  height  of  four  stones,  turn  out  3,000  pounds  of  manu- 
factured threads  per  month,  1,000  gross  of  silk  braids,  600  gross  of  hat 
bands,  and  3,500  yards  of  serge,  performing  within  the  mill  every  oper- 
ation necessary  to  produce  the  goods  fix)m  the  raw  thread,  and  employ- 
ing 300  hands,  mostiy  children  of  Paterson  machinists.    John  N.  Stems, 


Digitized  by 


Google 


fsnji  cuLTineK,  291 

of  New  York,  is  making  400  yards  of  woven  goods  per  day,  aad  M.  Give- 
naud  over  300.  Dexter.  Lambert  &  Co.,  at  P'aterson,  N.  J.,  make 
60,000  to  76,000  yards  of  dress  trimmings  per  month,  and  during  the 
past  spring  season,  mannfactnred  12,000  dozen  yards  of  bullion  trim- 
mings. Hamil  &  Booth's  Passaic  Mill,  beside  making  trams  and  organ- 
zines,  is  employed  in  the  mannfiactare  of  dress  goods.  Nearly  all  the 
Paterson  mills  are  engaged  in  this  specialty,  the  Dole  Company  having 
introduced  a  large  number  of  improved  American  looms :  and  the 
Murray  mill,  which  was  burned  in  May,  but  will  be  rebuilt,  will  be 
employed  in  weaving  broad  goods  of  net  warps  and  **  spun"  fillings, 
Amerioan  dyers  are  succeeding  in  producing  as  fine  shades  of  color  as 
the  Prench.  Claude  Greppo,  at  Paterson,  with  thirty-five  dyers,  some 
of  them  from  France,  is  dally  turning  out  350  pounds  of  dyed  silk,  the 
colors  of  which  are  equal  to  any  producd  at  Lyons  or  Saint  Etienne.  The 
American  velvet  mill  started  at  Paterson  a  few  years  ago  failed.  New 
York  City  contains  probably  fifty  establishments  for  various  grades  of 
the  manufecture ;  many  of  them  are  smalL  At  Schenectady,  Troy^  and 
Yonkers,  are  also  several  mills.  Paterson  is  the  headquarters  oi  the 
trade  and  contains  fifteen  factories.  The  operatives  are  mostly  children 
of  mechanics,  the  m^ority  of  them  girls,  who  earn  from  $4  to  $7  per 
week."  In  the  trimming  aud  weaving  mills,  skilled  operatives  brought 
from  Lyons  receive  as  much  as  $35  a  week  for  piece  work  during  the 
spring  season,  and  girls  trained  to  the  labor  can  earn  $9  and  $10  a  week- 
Some  of  the  mills  in  Connecticut  and  Hoboken  employ  operatives,  as  in 
Europe,  to  take  the  materials  and  weave  the  goods  at  home." 

THE  ANNUAL  PBODUOTION  OF  SILK. 

The  annual  production  of  raw  silk  is  estimated  at  $214,000,000,  ot 
which  America  is  credited  with  a  mere  trifle  at  present  j  but  twenty 
years  will  probably  make  a  great  change.  Eighty  years  ago  the  value 
of  the  silk  goods  manufactured  annually  in  France  was  $5,000,000;  now 
it  is  $150,000,000.  The  silk  industry  has  not  made  so  much  progress  in 
Germany,  Spain,  or  Italy,  yet  it  has  also  made  great  advances  in  those 
countries,  and  it  promises  to  make  great  advances  here. 

This  manufacture  is  so  great  and  profitable,  and  is  extending  so 
rapidly,  that  the  people  of  the  United  States  should  make  their  best 
eflforts  to  get  posi^ession  of  a  part  of  it 

SILK  OUI/TUEB  IN  CALIFORNIA. 

The  breeding  of  the  silk-worm  in  Califomia  has  been  commenced  so 
extensively,  and  so  profitably,  and  there  is  so  much  probability  of  its 
rapid  extension^  that  it  is  already  regarded  as  one  of  the  most  promising 
industries  and  important  reeources  of  the  State.  It  has  thus  become  an 
interestfng  branch  of  our  national  agriculture,  and  a  proper  subject  fbr 
'  study  by  those  who  desire  to  keep  pace  with  the  material  progress  of  the 
country.  It  pays  well,  and  carries  with  it  many  branches  of  manufac- 
tures which  require  costly  machinery,  high  mechanical  skill,  and  artistic 
labor,  all  of  which  will  contribute  to  enrich  the  nation.  The  business  is 
capable  of  great  development.  The  market  has  never  yet  been  over- 
stocked, nor  is  it  likely  that  it  ever  will  be,  so  long  as  it  is  fashionable 
to  wear  the  textile  fabrics  now  id  use.  The  best  raw  silk  sells  readily 
for  its  weight  in  silver,  and  France  obtains  seven  times  as  much  moneiy 
from  her  oocoonerien  and  silk  fiactories  as  Mexico  does  from  her  mines. 
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INTEOBlTOnON  INTO   OAUFOBKIA* 

AiQODg  the  pioneer  settlers  of  Oalifomia  waa  Louis  Prevost,  an  en- 
thusiastic Frenchman,  who  had  bred  the  silk-worm  in  his  native  coun- 
try. Soon  after  establishing  himself  in  the  valley  of  Santa  Clara,  he* 
became  convinced  that  the  climate  and  country  were  peculiarly  adapted 
to  the  production  of  silk ;  so  ho  imported  mulberry  seed,  made  a  nursery  ^ 
and  set  out  some  of  the  trees  in  a  plantation,  but  had  much  difficulty 
in  getting  live  eggs.  He  succeeded  in  interesting  Jlenry  Hentsch,  a 
Swiss  banker,  in  his  schemes ;  and  that  gentleman,  in  1857,  imported  a 
lot  of  eggs,  all  of  which  were  dead,  or  were  hatched  on  the  voyage,  and 
the  worms  died  before  reaching  Cdlifornia.  Another  shipment  the  next 
year  shared  the  same  fate.  In  the  third  shipment  a  few  eggs  arrived  in 
good  order,  and,  in  18C0,  llr.  Prevost  had  the  delight  of  seeing  himself 
in  possession  of  California  cocoons,  which,  in  size,  luster,  color,  and 
every  desirable  quality,  wore  far  superior  to  the  average  of  tha  European 
cocoons.  Although  he  had  not  given  half  so  much  time  to  the  worms 
as  is  given  in  France,  they  were  aJl  very  healthy,  and  ho  ilid  not  hesitate 
to  advise  aU  his  friends  to  go  into  the  silk  business  as  a  source  of  profit. 
Unfortunately,  after  ha\ing  failed  for  several  years  in  his  attempts  to  get 
live  eggs,  he  had  dug  up  most  of  his  mulberry  trees,  so  that  he  was  not 
prepared  to  feed  many  worms,  and,  besides,  he  had  not  enough  money 
or  tiie  credit  to  justify  liim  in  devoting  himself  entirely  to  an  occupation 
which  would  not  give  him  a  return  for  several  years.  His  progress  waa, 
therefore,  slow.  In  the  fall  of  1860  he  had  500  eggs }  he  began  the  year 
1862,  with  2,000;  1863,  with  3,000;  1804,  with  about  the  same  npmber, 
and  1865,  with  100,000. 

PRESENT  CONDITION  OF  TULS  ENTEEPKISE  IN  CALIFORNIA. 

Within  the  last  three  years  the  increase  has  been  great,  more  than 
3,000,000  worms  having  been  bred  in  1868.  At  the  State  fair,  held  at 
Sacramento  in  September  last,  twenty-eight  persons  exhibited  cocoons^ 
and  the  places  represented  were  San  Jo^,  Sacramento,  Santa  Barbara^ 
Santa  Cruz,  Hornitos,  San  Gabriel,  Los  Angeles,  Nevada,  Placerville^ 
aijid  Portland,  Oregon.  Tlie  cocoons  were  of  several  varieties,  including 
tlie  new  French,  old  French,  white  Japanese,  green  Japanese,  Chinese,. 
Turkish,  yellow  Portuguese,  white  Portuguese,  yellow  Mountain,  Val- 
reas,  white  Oak,  and  Avild  California — varieties  most  of  which  are  of 
no  practical  valuo^  the  old  French  being  eq«al  in  the  healthiness  of  the 
worms,  and  superior  in  the  quantity  and  quality  of  the  silk  fiber,  to  any 
other.  Among  the  exhibitors  were  J.  N.  Hoag,  of  Yolo  County,  three 
miles  from  Sacramento,  wjio  bred  1,000,000  worms,  in  1868  j  W.  M.  Haynie, 
of  Sacramento,  who  bred  800,000 ;  Louis  Prevost,  of  San  Jos6,  who  bred 
500^00:  G.  E.  Goux,  and  A.  Packard,  of  Santa  Barbara,  100,000  each; 
B.  F.  IlalL  of  San  Gabriel,  200,000 ;  and  Mr.  (Jarey,  of  Los  Angeles, 
20,000.  The  gentleman  last  named  expects  to  feed  100,000  in  1869 ; 
and  many  others  will  double  and  treble  their  production.  The  main 
obstacle  to  progress,  at  present,  is  the  scarcity  of  mulberry  trees ;  but 
plants  grow  so  rapidly  in  California  that,  when  the  entu-e  agricultural 
population  is  satisfied  that  the  bi^e^ling  of  the  silk- worm  will  pay  better 
than  anything  else,  the  production  of  cocoons  can  be  raised  to  a  very 
large  figure  in  a  lew  years.  It  is  probable,  from  arrangements  and  pre- 
parations that  are  now  being  made,  imd  from  opinions  expressed  by  silk- 
growerSi  that  the  number  of  cocoons  will  double  annoidly,  for  several 
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years  to  come.  This  would' gwe  6,000,000,  in  1869'^  12.000,000,  in  1870 ; 
and  24,000,000,  in  1871.  It  is  supposed  that  there  will  be  enough  mnl^ 
be^ry  trees  to  feed  so  many,  but  this  may  be  an  erroneous  supposition^ 
Hitherto  the  business  has  been  profitably  or  at  least  since  18^.  The 
eggs  have  commanded  a  ready  sale,  at  $8  or  $10  per  ounce,  until  last 
summer,  when  the  price  fell  to  $4;  now  $12  are  demanded,  but  this  is 
too  much.  When  the  Pacific  railroad  is  done,  oft'ering  speedy  convey- 
ance, in  a  cold  climate,  to  Europe,  the  price  will  probably  be  not  less 
than  $6.  Heretofore,  the  shipment  of  eggs  to  Europe  has  been  accom- 
panied by  much  loss,  because  many  were  hatched  or  killed  by  the  heat 
of  the  ti^opics.  Even  at  $4  per  ounce,  however,  the  business  will  be 
profitable. 

THE  BOMBYX  IN  CALIPOENIA. 

Under  the  most  favorable  circumstances,  in  California  the  Bambnx 
mori  requires  about  fifty-five  dttys  to  complete  the  course  of  its  existence ; 
four  days  in  the  egg ;  thirty-five  in  the  caterpillar  ;  twelve  in  the  chry- 
salis;  and  four  in  the  moth  form.  The  circumstances  favorable  to  the 
development  of  the  animal  are  a  dry,  warm,  and  quiet  atmosphere  in 
all  the  stages,  and  an  abundance  of  wholesome  food  in  addition,  in  the 
caterpillar  stage;  for,  in  that  condition  it  takes  all  its  nourishment. 
Neither  the  chrysalis  nor  the  moth  ever  eats  anything. 

The  liie  of  the  caterpillar  is  divided  into  four  periods  by  moltings, 
at  each  of  which  it  eats  nothing  for  a  day,  and  creeps  out  of  its  skui, 
coming  out  with  a  new  dress.  The  first  molting  occurs  on  the  fifth  day, 
the  second  on  the  eighth,  the  third  on  the  thirteenth,  and  the  fourth  on 
the  twenty-second. 

The  eggs  may  be  kept  for  a  year  in  a  cold  place,  and  the  caterpillar 
may  live  for  four  or  five  months,  if  the  weather  is  cool  and  the  food 
scanty  or  of  poor  quality.  In  Hindostan,  silk-worms  have  been  known 
to  run  through  the  circle  of  life  in  forty  days,  and  in  France  the-average 
period  is  about  sixty-five  days.  GThe  time  spent  in  the  chrysalis  is  from 
twelve  to  fourteen  days  in  California;  from  eighteen  to  twenty  in  Hin- 
dostan, and  from  twenty  to  twenty-five  in  France. 

YIELD  PER  ACRE. 

An  acre  should  support  from  700  to  1,000  mulberry-trees,  and,  when 
four  yeais  old,  they  should  produce  5,000  pounds  of  leaves  to  the  acre ; 
that  is,  5,000  pounds  suitable  for  feeding,  and,  during  feeding  time,  with- 
out injuiy  to  the  tree.  Those  leaves  should  feed  at  least  140,000  worms, 
which  will  produce  70,000  female  moths,  and  these  wiU  lay  300  eggs 
3ach,  or  21,000,000  in  all.  After  deducting  5,000,000  for  possible  loss, 
Ave  have  16,000,000  eggs^  or  400  ounces  for  sale^  or  $1,600  per  acre.  In 
France  the  expense  of  breeding  75,000  worms,  including  the  cost  of  the 
<*;i:gs,  $6,  the  leaves,  $28,  the  labor  of  two  persons  for  forty  days,  $64, 
li I  e,  $4,  and  incidental  expenses,  $10,  amounts  to  $112.  Mr.  Prevost  says 
t  hat  one  i)erson  can  do  all  the  work  in  California  for  75,000  worms,  and 
the  expense  to  the  farmer  .who  has  his  own  eggs  and  mulberry  planta- 
tion should  not  exceed  $1  per  ounce  of  eggs.  At  $4  per  ounce  an  acre 
would  thus  yield  $1,200  net.  At  $2  per  ounce^  the  common  price  in 
France  for  French  eggs,  the  net  yield  would  be  $400  per  acre.  Skillful 
French  silk-growers  expect  to  get  $800  fix)m  an  acre  of  mulberry  plant- 
ation. We  have  followed  the  best  authorities  in  stating  that  5,000 
pounds  of  leaves  wiU  feed  140,000  worms,  but  some  writers  say  5,000 


Digitized  by 


Google 


294  AGSIOULTUBAL  BEPOBT. 

ponnds  to  70,000  worms ;  and  their  statements  mnst  not  be  left  out  of  cal 
culations.  Let  us  now  consider  the  profit  that  may  be  derived  from  tlie 
sale  of  the  cocoons.  The  acre  will  prodnce  140,000  worms,  or,  allowing 
35,000  for  loss,  105,000  cocoons,  which  will  weigh  420  ponnds,  and  ]>e 
worth  $3  per  pound,  or  $1,260  in  all.  At  present  prices  the  product  ion 
of  the  eggs  is  the  more  profitable  occupation  for  Oalifomians,  but  they 
should  enter  the  business  prepared  for  the  worst  contingency  within  the 
range  of  reasonable  probability. 

THE  SILK-WOBM  DISEASE. 

It  is  not  likely,  however,  that  the  price  of  California  eggs  will  fall  below 
$5  per  ounce.  Europe  is  no  longer  able  to  supply  itself.  The  worms  in 
France,  Italy,  Turkey,  and  all  the  countries  within  a  thousand  miles  of 
the  Mediterranean,  are  diseased.  Neither  preventive  nor  remedy  has 
been  found.  Thiers  said,  in  a  speech  in  the  Corps  Legislatif^  that  the 
annual  loss  to  Prance  by  the  disease  is  $20,000,000. 

The  Revxie  UniverselJe  de  SMculture  says  the  production  of  cocoons  in 
Prance  has  fallen,  on  account  of  the  malady,  from  25,000,000  to  4,000,000 
kilograms.*  This  pest  has  raged  for  twelve  years,  and  has  been 
growing  worse  and  worse.  The  ablest  chemists  and  entomologists  have 
lailed  to  discover  the  cause  or  the  cure.  If  Europe  could  not  import 
^ggs,  there  would  be  imminent  danger  that  her  silk  production  would 
come  to  an  end ;  and  serious  fears  have  been  expressed  that  the  disease 
will  spread  to  other  countries  where  worms  are  bred,  and  that  the  silk 
manufacture  will  become  one  of  the  lost  or  abandoned  arts. 

JAPANESE  EOaS. 

At  present,  Prance  and  Italy  rely  mainly  for  their  supply  of  healthy 
eggs  on  Japan.  Every  year  about  fifty  Italians,  and  half  as  many 
Frenchmen,  go  to  Yokohama  to  purchase  eggs,  and  pay  from  $1  60  to 
$6  per  ounce  for  them  ;  and  the  total  amount  of  their  purchases,  in  1867, 
was  800,000  ounces,  averaging  $2  60  per  ounce ;  in  1868  the  quantity 
was  twice  as  large,  and  the  average  price  per  ounce  about  the  same. 
Yokohama  is  the  main  market  for  the  sale  of  Bombyx  eggs  to  Euro- 
peans, but  something  is  also  done  at  Osaka  and  Hakodadi.  Kioto  14 
the  chief  center  of  the  Japanese  sOk  trade,  which  has  received  a  great 
stimulus  from  foreign  intercourse,  the  price  of  silk  having  doubled,  and 
the  production  increased  twenty -five  per  cent,  within  the  last  ten  years. 
For  a  time  the  eggs  were  sent  from  Japan  by  way  of  the  Isthmus  of 
Suez,  but,  since  the  establishment  of  the  China  mail  steamer  line,  they 
have  commenced  to  come  by  way  of  San  Francisco  and  Panama ;  and,  so 
soon  as  the  Pacific  railroad  is  done,  they  will  cross  the  continent,  so  as 
not  to  leave  the  temperate  zone,  the  loss  being  great  in  proportion  to 
the  heat  and  length  of  time  spent  in  the  tropics. 

TElMTEllATTIEE  IN  CALIFOENIA. 

OalifornLa  must  compete  with  Japan,  and  can  do  it  successfully.  It 
is  admitted  that  the  California  cocoons  are  superior  to  the  Japanese; 
they  are  worth  one  hundred  and  fifty  per  cent,  more  per  pound;  the 
eggs  are  more  healthy,  therefore  they  wiH  command  a  higher  price. 
•Hie  climate  is  more  favorable,  the  production  larger,  and  land  cheaper. 

"^A  kilogram  is  eqiiftl  to  2.204737  poimds  aToirdnpolB. 
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Climate  is  a  matter  of  vast  imx>ortanc6  to  the  silk-worm,  and  in  no  conn- 
try  where  much  silk  is  grown  is  it  so  favorable  as  in  California.  The 
first  point  is  temperature.  The  worm  needs  a  warmth  of  85^  for  hatch- 
ing, 750  while  feeding,  and  65°  while  spinning.  These  temperatures 
are  not  indispensable,  but  they  are  the  best.  The  following  table  shows 
the  temperature  of  every  month,  at  various  points  in  the  United  States, 
and  at  ceitain  cities  in  silk  districts  of  the  old  world : 
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Canton  and  Milan  are  the  two  chief  centers  of  silk  production  men* 
tioned  in  the  foregoing  table,  and  they  differ  considerably  in  the  matter 
of  temperature.  The  former  has  a  winter  averaging  44^  and  a  summer  of 
SCO  5  while  the  latter  has  a  winter  of  36<^,  and  a  summer  of  72^.  The  sum- 
mer should  not  be  below  65^;  and,  therefore,  San  Francisco,  Humboldt 
Bay,  and  Monterey  are  not  adapted  to  the  Bombyx.  AD  of  California, 
however,  except  a  strip  within  fifteen  miles  of  the  ocean,  from  Point  Con- 
ception to  Cape  Mendocino,  and  forty  miles  wide  north  of  Mendocino,-^ 
and  the  mountains  more  than  three  thousand  feet  above  the  sea,  is  suit- 
able for  the  silk- worm.  The  temperature,  though  not  warm  enough  in 
the  open  air  at  some  places,  becomes  so  in  a  garret  upon  which  the 
rays  of  the  sun  beat  during  the  day.  The  worms  thrive  best,  other 
things  being  equal,  in  a  place  where  the  thermometer  reaches  65^  in 
May,  and  stands  about  75o  in  June  and  July,  as  it  does  at  Los  Angeles, 
and  in  nearly  all  parts  of  the  Sacramento  Basin. 

MOISTTJEE  IN  CALIFOBNIA. 

The  next  point,  in  connection  with  climate,  is  the  amount  of  rain-£aU 
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in  spring  and  summer.    The  following  table  gives  the  number  of  inches, 
at  different  points,  with  their  altitude  and  latitude : 
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The  silk- worm  needs  a  dry  climate  in  the  spring  and  summer,  at  whkh 
seasons  only  it  is  in  active  life.  Rain  or  dew  on  the  leaves  causes  a 
diarrhea,  which  is  fatal  to  great  numbers  j  and.  in  seasons  of  storm,  it 
is  almost  impossible  to  dry  the  leaves  artificially.  It  will  be  observed 
that  California  is  alone  in  having  no  rain  in  summer ;  and,  in  this 
respect,  it  has  an  immense  advantage  over  France,  Italy,  China,  and 
Japan.  There  is  some  rain  in  California  in  the  spring,  but  it  comes  in 
March,  before  hatching  commences,  so  it  does  no  harm ;  and  even  the 
March  rains  are  not  so  abundant  as  the  May  rains  at  Canton,  Milan,  or 
OincinnatL 

Abundant  summer  rains  are  always  accompanied  by  violent  thunder- 
storms, which  are  very  destructive  to  the  worms ;  and  China  and  the 
Mississippi  Valley  are  peculiarly  subject  to  these  electrical  convulsions. 
Kone  of  tiie  countries  where  silk  is  produced  extensively  are  free  from 
them ;  and  it  is  left  to  California  to  prove  the  immense  value  of  this 
exception. 

HEALTH  OF  WOEMS  IN  CALIFORNIA. 

The  superiority  of  the  climate  of  California  and  the  consequent  in- 
variably dry  condition  of  the  mulberry  leaf  render  the  silk-worms  so 
healthy  that  they  do  not  require  half  so  much  labor  as  in  Europe.  In 
France  one  laborer  cannot  attend  weU  to  more  than  35,000  5  and,  in 
some  places,  there  is  one  laborer  to  12,000.  But  in  California,  one 
attends  to  100,000.  Mr.  Prevost,  of  San  Josd,  wrote,  in  1866 :  "  I  have 
this  last  season  raised  over  100,000  silk-worms,  every  worm  making  a 
cocoon,  and  all  this  with  Ay  own  work  alone."  Others  have,  in  the  same 
manner,  bred  100,000  worms  with  the  labor  of  one  man. 
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MODE  OP  FEEDlNa  IN  CALIFORNIA. 

In  Europe  the  leaves  are  plucked  off  se])arately,  whereas  in  Califor- 
nia, after  the  worms  are  ten  days  old,  the  shoots  are  cut  off  with  their 
leaves,  instead  of  taking  off  each  leaf  separately.  The  shoots  are 
laid  down  four  at  a  time,  crossing  one  another  at  the  ends,  so  as  to  form 
a  square.  After  the  leaves  have  been  eaten  off,  four  more  shoots  are 
laid  down  on  top  of  the  others,  and  this  mode  of  building  up  is  con- 
tinued, and  the  result  is  a  rectangular  pen,  the  top  of  which  is  green 
and  fresh,  and  is  occupied  by  the  worms.  It  is  after  the  second  molting 
that  the  worms  need  the  most  food,  and  there  is  a  great  economy  in 
feeding  shoots  instead  of  separate  leaves.  In  Europe  the  droppings 
and  the  remains  of  the  uneaten  leaves  must  be  careftiUy  taken  away,  or 
they  putrefy  and  make  the  air  unwholesome,  and  endanger  the  li^e  of 
the  worms ;  but,  in  the  dry  air  of  our  valleys,  putrefaction  is  prevented 
by  desiccation,  and  it  is  not  necessary  to  cleanse  the  cocoonery  during 
the  last  half  of  the  life  of  the  worm ;  and  when  necessary,  it  is  done 
with  less  labor ;  because,  before  cleansing,  the  worms  are  moved  on 
branches ;  whereas  in  Europe  it  is  customary  to  move  them  on  separate 
leaves,  direct  handling  being  dangerous  to  them. 

Thomas  A.  Garey,  of  Los  Angeles,  date  of  November  9, 1868,  gives 
the  following  history  of  the  different  feedings  of  silk-worms  in  that 
county  during  the  past  season.  The  eggs  of  the  different  crops  were 
hatched  spontaneously,  without  artificial  heat.  Ltr.  Garey's  operations 
constituted  his  first  experiment  in  silk  culture : 

The  first  crop  of  the  season  was  hatched  and  fed  by  D.  P.  Hall,  of 
San  Gabriel.  The  eggs  commenced  hatching  April  15 ;  spinning  was 
commenced  June  1;  making  forty-seven  days  from  eggs  to  cocoon. 
Number  fed,  40,000;  from  10.000  cuttings;  four  months  from  planting. 
Variety,  Chinese  annuals.  The  second  crop,  by  Mr.  Garey,  hatched  May 
25.  Time  from  eggs  to  cocoons,  forty  days.  S'umber  fed,  20,000.  Va- 
rieties, Chinese,  TurMsh,  and  Portuguese  annuals.  Third  crop,  also  by 
Mr.  Garey,  hatched  July  5.  Time  ftt)m  eggs  to  cocoons,  thirty-two 
days.  Variety,  Japanese  trivoltines.  Number  fed,  3,000 ;  from  cuttings 
of  spring  growth.  Fourth  crop  commenced  hatching  August  31.  Time 
from  eggs  to  cocoons,  twenty-seven  days.  Variety,  Japanese  trivol- 
tines. Number  fed,  98,000.  Ped  entirely  from  10,000  cuttings  between 
eight  and  nine  months  from  planting.  Fifth  crop,  hatching  at  the  time 
of  this  statement.  « 

AMOUNT  OP  LOSS. 

It  is  customary  in  Europe  to  allow  at  least  twenty-five  per  cent,  for 
loss  of  worms.  One  egg  in  four  does  not  make  a  cocoon ;  that  is,  with 
the  healthiest  varieties.  During  the  last  ten  years,  since  the  prevalence 
of  the  silk-worm  disease,  the  loss  has  risen  to  an  average  of  fifty  per 
cent,  among  the  peasants  or  small  silk-growers,  and  seventy  per  cent, 
among  the  large  proprietors.  In  making  calculation  of  the  production 
of  eggs  in  California,  we  have  allowed  for  a  loss  of  5,000,000  out  of 
21,000,000,  but  no  such  loss  has  occurred  there  among  those  who  pos- 
sess competent  information,  and  have  given  care  to  the  business.  Out 
of  a  lot  of  80,000  worms,  bred  by  Mr.  Prevost,  in  1867,  he  did  not,  so 
far  as  h«  knows,  lose  one,  although  he  fed  them  with  branches.  It  is  not 
to  be  supposed  that  every  lot  of  eggs  could  be  hatched,  and  the  worms 
be  Itred,  without  loss ;  but  a  saving  of  ten  per  cent,  would  go  far  to 
compensate  for  the  difference  in  wages  between  Prance  and  California. 
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CAEB  OP  THE  WOEMS. 


Wlien  the  eggs  begin  to  hatch,  they  are  covered  with  leaves,  uii<l 
every  evening  the  leaver  are  changed,  all  of  one  day  being  kept  carefully 
separate  from  those  of  another  day.  Twenty-four  hours  are  an  im- 
portant period  in  the  life  of  a  young  worm ;  and  all  of  the  same  age, 
that  is,  aU  bom  on  the  same  day,  are  kept  together,  or  managed  in  the 
same  manner.  On  the  sixth  day  they  begin  to  molt,  or  change  their 
skin ;  and,  while  molting,  they  must  not  be  disturbed,  even  by  putting 
leaves  over  them.  If  worms  of  two  ages  were  together,  the  older  ones 
would  be  disturbed  while  molting  by  the  feeding  of  the  young  ones. 
The  injury  to  the  worm,  by  disturbance,  is  greater  in  the  later  melt- 
ings*, and  greatest  in  the  last  For  one  pound  that  is  eaten  per  day  in 
the  first  age  of  the  worm,  four  are  neoessary  in  the  second,  nine  in  the 
third,  and  twenty  in  the  fourth.  Jlr.  Haynie  says  100,000  worms  require 
thirty  pounds  of  leaves  per  day  in  the  first  age,  one  hundred  and  twenty 
pounds  in  the  second,  two  hundred  and  eighty  pounds  in  the  third,  and 
six  hundred  pounds  in  the  fourth  and  fifth.  During  the  last  two  ages 
they  should  be  fed  at  night,  as  well  as  in  day-time. 

The  cocoonery  should  be  dry,  sweet,  well  ventilated,  roomy,  warm, 
equable  in  temperature,  and  well  lighted,  but  none  of  the  worms  should 
be  exposed  to  the  rays  of  the  sun.  When  spinning  time  comes,  the 
worm  prefers  darkness.  Some  small  twig-like  material,  with  spaces 
about  an  inch  wide,  should  be  provided.  Willow  branches,  dry  mustard, 
or  wheat  straw  will  do.  If  straw  is  used,  it  should  be  cut  about  a  foot 
or  a  foot  and  a  half  long,  tied  together  in  bunches  at  the  ends,  and 
pressed  endwise  together,  until  tlie  stalks  are  separated  sufficiently  in 
the  middle.  The  largest  and  finest  cocoons  should  be  saved  for  breedmg. 
The  poorer  ones,  intended  for  silk,  are  killed  by  exposing  them  to  the 
rays  of  the  sun  for  four  days,  in  California ;  but  in  Europe,  the  sun  is 
not  powerful  enough,  and  they  are  roasted  in  an  oven,  which  sometimes 
seriously  iiyures  the  quality  of  the  silk,  even  when  much  care  is  taken 
to  prevent  excessive  heat. 

JAPANESE  WOKMS. 

We  have  referred  only  to  the  breeding  of  the  "old  French"  worms, 
which  make  the  finest  cocoons.  The  best  of  these  have  sold  at  twenty- 
five  francs  per  pound,  while  the  Japanese  are  worth  only  ten  francs.  A 
Califomian,  traveling  in  Europe,  had  tal^n  a  couple  of  the  old  French  co- 
coons with  him ;  and  at  Lyons  he  showed  them  to  a  manufacturer,  and 
wanted  to  know  the  value  of  such  cocoons  by  the  quantity.  Before  he 
had  finished  his  sentence  the  Frenchman  seized  them,  caUed  his  friends 
to  admire  them,  and  said  that  the  country  which  could  produce  these  in 
quantity  had  better  wealth  in  its  valleys  than  in  its  mines.  Europe 
had  nothing  equal  to  them.  The  Califomian  found  that,  if  he  wanted 
the  attention  and  hospitality  of  a  French  silk  manufacturer,  lie  had  only 
to  show  these  cocoons ;  they  made  friends  for  him  on  every  side. 

But  the  Japanese  silk-worms  can  be  bred  at  less  expense,  be 
cause  four  or  five  crops  can  be  grown  in  a  year.  D.  F.  HaU,  in  1868,  at 
San  Gabriel,  had  four  crops,  and  says  he  could  have  had  five.  The 
French  worms  have  been  bred  so  as  to  have  only  one  crop,  though  prob- 
ably two  could  be  produced  without  any  inconvenience,  or  injurv  to  the 
quality  of  the  silk.  The  silk-grower  can  control  by  the  degre^of  heat 
the  time  when  the  eggs  are  to  be  hatched;  so  he  can  have  many  or  few 
crops  at  his  pleasure.  For  the  production  of  numerous  crops  the  climate 
of  California  is  peculiarly  favorable,  on  account  of  the  long,  cloudless, 
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waim,  dry  season^  which  lasts  from  the  1st  of  April  till  ihe  1st  of  Decem- 
ber, a  period  of  eight  months,  daring  which  the  mulberry  will  fornisli 
an  abundance  of  leaves.  The  eaterpillar  requires  food  for  about  thirty- 
two  days,  and  there  is  enongh  time  in  eight  months  for  feeding  four  or 
fLve  generations. 

Mr.  Prevost  has  expressed  some  fears  that  the  anxiety  t©  produce 
great  numbers  of  eggs,  and  to  make  the  largest  x)088ible  profit  within  a 
short  time,  may  lead  some  of  the  rilk-growers  to  breed  their  worms  care 
iessly,  so  tnat  the  eggs  wHl  become  diseased,  and  the  silk  poor. 

STATE  FBEMITJMS. 

The  legislature  of  Galifomia  has  offered  several  prizes  to  the  pioneer 
.^ilk-growers  of  the  State.  An  act  passed  in  18G2,  promised  $2,000  for 
the  first  ten  bales  of  raw  silk  of  one  hundred  pounds  each,  and  for  the 
first  hundred  bales  of  the  same  size  $5,000  3  but  it  was  perceived  that 
rewards  should  be  offered  first  for  cocoons  and  mulberry  trees ;  so  an- 
other act  was  passed  in  1866,  providing  that  $250  should  be  paid  out  of 
the  public  treasury  for  each  plantation  of  5,000  mulberry  trees  of  the  age 
of  two  years,  and  $300  for  the  production  of  each  100,000  silk  cocoons. 
The  act  was  to  remain  in  force  for  four  years,  and  if  it  had  been  left  on 
the  statute-book,  it  might  have  baokrupted  the  State,  at  least  if  the  in- 
terpretation of  some  of  the  silk-growers  had  been  accepted.  One  demand 
was  filed  for  $50,000,  by  a  gentieman  who  claimed  that  he  had  two  hun- 
dred plantations  of  mulberry  trees  j  whereas,  in  fact,  he  had  only  a  nurs- 
ery of  a  few  acres,  in  which  there  may  have  been,  as  he  asserted, 
1,000,000  mulberry  plants  two  years  old,  but  there  was  no  proper  plan)^ 
ation,  in  which  the  trees  should  be  seven  or  eight  feet  apart,  and  much 
less  two  hundred  plantations.  The  demand  was  rejected,  and  several 
others  similar  in  character  were  not  presented,  though  they  would  have 
been  if  there  had  been  any  hope  of  success.  In  1868  the  legislature  re- 
pealed the  law  of  1866,  and  enacted  another,  which  offers  $250  for  5,000 
or  more  mulberry  trees  two  years  old,  planted  in  suitable  form  and  at 
proper  distances  for  permanent  silk  culture,  and  $300  for  each  100,000 
cocoons ;  these  prizes  to  be  paid  only  to  those  persons  who  do  not  make 
any  claim  under  the  act  of  1866.  and  for  trees  two  years  old,  or  cocoons 
spun  before  the  2d  of  April,  1870.  The  effect  of  this  last  act  has  been 
to  give  a  considerable  stimtilus  to  the  production  of  cocoons,  a  premium 
of  $300  for  100,000  being  a  large  consideration,  especially  for  the  Japan- 
ese cocoons,  of  which  four  crops  can  be  made  in  a  year.  The  State  may 
have  to  pay  out  $15,000  or  $20,000  in  these  premiums.  The  amount 
paid  for  the  plantations,  however,  wiU  be  small,  for  there  is  not  one  of 
five  acres,  two  years  olci,  in  proper  condition  for  permanent  silk  culture 
in  the  State.    Most  of  the  worms  are  fed  out  of  nurgeries. 

At  a  meeting  of  the  "  State  board  of  judges,^  held  in  Sacmmento  in 
the  autumn  of  1868,  the  following  premiums  were  awarded  for  silk  co- 
coons :  To  L.  Prevost,  of  San  Juan,  100,000  cocoons,  $300 ;  William  M. 
Haynie,  of  Sacramento,  450,000  cocoons,  $1,350;  E.  M.  Jennings  and 
Mary  Flint,  of  Sacramento,  376,000  cocoons,  $1,125.  These  awards  were 
by  authority  of  the  act  of  the  legislature  providing  for  the  payment  ol 
$300  for  each  100,000  cocoons  pr^uced,  no  person  to  receive  a  premium 
for  any  cocoons  on  which  he  shall  have  already  received  a  premium. 

EXNDS  OF  JkTULBEBBY. 

The  business  is  so  new,  and  the  men  engaged  in  it  live  so  far  apart. 
that  except  in  the  method  of  feeding,  and  the  preference  for  the  old 
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French  worm,  tbcro  is  little  agreement  among  them  upon  any  new  ideaa, 
or  modes  of  working.  Tl^ey  have  no  new  plans  for  cocooneries,  or  for 
cultivating  the  mulberry.  They  have  not  yet  agreed  upon  what  kind  of 
mulberry  thrives  best  in  the  State,  or  in  d^rent  parts  of  it.  They  cul- 
tivate the  Moras  mulUcaulis^  the  Moms  aZ6a,  and  the  Moru8  Moretti;  and 
Mr.  Prevost  thinks  that  the  first  should  be  given  to  the  young  worms, 
and  the  second  to  the  old  ones ;  and  that  tiiese  two,  the  Moms  multioavr 
lis  and  the  Moms  (Ubdj  are  the  only  varieties  that  should  be  grown.  He 
is  disposed  to  think,  too,  that  the  trees  should  be  kept  low  and  bushy,  so 
that  the  shoots  can  be  cut  off  conveniently  by  hand.  The  first  nurserieft 
were  started  with  seeds,  but  now  cuttings  are  used,  and  they  grow  readily . 
It  is  customary  to  plant  in  rows  four  feet  apart,  and  about  a  foot  apart 
in  the  row,  with  the  expectation  of  digging  up  most  of  the  plants  and 
transplanting  th«m,  or  throwing  them  &way,  when  from  two  to  five  years 
old.  In  this  manner  a  large  sui>ply  of  leaves  is  obtained  while  the  plan- 
tation is  still  young;  and  this  has  been  an  influential  consideration  in 
California.  The  present  high  price  of  eggs  may  not  last  long,  and  the 
Ijrizes  offered  by  the  legislature  will  be  got  only  by  those  who  make  ex- 
traordinary efforts  at  the  start 

The  cuttings  are  made  with  three  eyes  each,  and  for  nursOTy  pur- 
poses they  are  planted  in  rows  four  feet  ax>art,  and  six  inches  apart  ui 
the  rows.  The  ground  should  be  well  cultivated,  and  kept  clear  of  weeds. 
About  eight  tons  of  leaves  can  be  gathered  the  first  year  from  the  acre, 
and  thirty  tons  the  second  year,  according  to  Mr.  Haynio,  of  Sacramento. 
The  leaves  on  a  shoot  must  not  all  be  picked  oflf :  at  least  three  at  the 
end  or  top  must  be  left  In  a  proper  soil  and  a  favorable  season, 
the  tree  will  have  as  many  leaves  ten  days  after  having  been  plucked 
as  it  had  before.  A  moist  soil  is  necessary  to  start  the  growth  of  the 
cuttings ;  and,  after  the  tree  is  several  years  old,  it  will -stand  the  water 
as  well  as  the  willow.  It  is,  therefore,  in  no  danger  of  being  destroyed 
by  occasional  overflows.  iNurseries  can  be  started  from  the  seeds,  but 
the  young  plants  must  be  shielded  from  the  sun  and  frost,  and  carefully 
wat-ered  lor  four  or  six  weeks. 

SILK  MANTJPACTUBB  IN  GAL£POBNIA« 

A  company  was  formed  to  erect  a  silk  factory  at  San  Jos^,  CaUfomia, 
two  years  ago,  and  some  silk-looms  were  imported ;  but  the  stockholders 
could  not  agree,  and  the  project  was  abandoned. 

Mr.  Joseph  Newmann,  who  has  the  machinery,  proposes  to  erect  a  fac- 
tory in  San  Francisco.  He  has  woven  several  pieces  of  feilk  from  im- 
ported material :  but,  until  the  summer  of  1868,  no  one  was  found  in  the 
State  capable  oi  throwing  or  reeling  the  silk  properly;  and  no  sufficient 
supply, for  manufacturing  purposes  has  been  reeled.  The  reeling  is  an 
important  part  of  the  silk  industry,  and  much  of  the  superior  excellence 
of  the  French  silk  is  due  to  the  skill  and  care  of  the  reelers.  The  reders 
and  weavers  will  soon  be  found  in  California,  after  large  cocooneries  are 
established. 

THE  LYONS  SILK  COMMISSION. 

The  report  of  the  French  silk  commission  for  the  season  of  1868,  is  a 
document  of  interest  to  those  engaged  in  sericulture.  This  commission 
was  instituted  some  years  ago  by  the  French  government,  with  a  view 
to  testing  the  beat  methods  of  conducting  cocooneries,  ascertaining  the 
nature  and  causes  of  disease  in  worms,  and  experimenting  upon  foreigpQ 
and  domestic  species,  to  discover  their  relative  values. 
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The  oommission  was  chai^ged  especially  to  aaoertain  if  it  were  possible 
to  conquer,  or  at  ]east  to  weaken,  the  disastrous  scourge  which  has  pre- 
vailed among  the  native  species  of  worms  for  the  last  twenty  years,  and 
which  has  seriously  threatened  the  existence  of  silk  culture  in  France. 

Everyfacility  was^^ven  to  the  commission  lor  carrying  onits  researches. 
Gnie  minister  of  agriculture  having  offered  premiums  to  small  breeders, 
cheorged  the  oommission  with  their  surveillance,  and  the  reception  oi 
their  reports  of  investigation  and  experiments.  The  extensive  cocoon- 
eries directed  by  the  connnission  for  ten  yeai*s  were,  in  the  season  of  1808, 
wholly  abandoned,  and  breeding  and  experiments  conducted  in  a  large 
structure,  newly  built,  wMch  had  never  sheltered  a  single  silk-worm. 

Every  measure  was  taken  to  promote  a  thorough  ventilation,  yet  so 
regulated  that  the  worms  would  not  be  exposed  to  cold  when  the  tem- 
X)erature  suddenly  changed.  After  the  second  molting,  the  worms  were 
placed  upon  shelves^  constructed  of  hurdles  of  esparto,  (MacrocMoa  tenacis- 
Hmojj  constructed  in  a  manner  that  permitted  a  thoix)ugh  circulation  of 
air.  They  were  imbedded  ficequently,  by  hand  and  by  the  aid  of  nets. 
The  commission  state  in  their  report  that  in  the  beginning  of  the  experi- 
ments for  the  season,  the  leaves  used  never  manifested  a  better  condition 
of  fire^ihness,  Urmness,  and  fine  growth,  the  only  regret  being  that  they 
scarcely  had  appeared  before  they  showed  a  development  which  the> 
ordinanly  reach  by  much  slower  progress.  This  was  due  to  an  unusua' 
change  of  weather.  On  the  1st  of  May  it  was  cold,  and  the  buds  were 
scarcely  perceptible,  and  on  the  8th  the  leaves  were  fuUy  developed 
under  tiie  influence  of  a  sudden  warmth.  The  resulting  inconveniences 
were,  that  the  leaves  prematurely  hardened  while  the  silk-worms  were 
yet  too  young  to  pierce  them  easily;  and  those  eggs  which  had  been 
purposely  retarded  in  hatclqpg,  lest  vegetation  might  not  be  sufficienUy 
advanced,  could,  have  been  hatehed  ten  days  earlier  without  disadvan- 
tage—early hatchings  affording  better  promise  of  success  than  those 
delayed. 

Diseases  of  the  sUktcorm. — ^In  addition  to  the  carefully  conducted 
experiments  in  its  own  extensive  nursery,  the  commission  extended  its 
observations  to  those  of  twenty-two  competitors  for  the  premiums 
offered  by  the  minister  of  agriculture,  and  closely  followed  the  processes 
in  many  others.  These  collected  observations  necessarily  enabled  the 
commission  to  present  a  number  of  facts  and  conclusions  of  great  prac- 
tical importance  to  silk-growers. 

In  the  year  1868.  it  was  found  that  the  silk-worm  disease  presented  an 
entirely  different  cnaracter  from  that  of  previous  years.  The  pibrine, 
formerly  the  cause  of  so  much  havoc  in  ntirseries.  scarcely  showed  itself. 
Out  of  forty  or  fifty  nurseries  examined,  two  only  showed  any  signs  of 
the  disease.  Pibrine  is  indicated  by  black  spots  on  the  worm,  and  the 
caudal  appendage  looks  as  if  it  had  been  burned.  M.  Pasteur,  after 
long  and  careftd  experiments  has  established  the  fact  that  corpuscles 
are  a  symptom  of  pihrinCj  and  by  excluding  each  moth  invaded  by  cor- 
puscles from  the  production  of  eggs  he  almost  succeeded  in  regenerating 
the  race  of  silk-worms. 

The  disease  to  which  the  miyority  of  failures  was  attributed  in  that 
season  was  the  ^^  blight,''  (^/Zoc^m^,)  or  death  by  fading  or  withering. 
In  most  eases  the  symptoms  commence  with  a  kind  of  numbness;  the 
worms  cannot  eat,  but  show  a  disposition  to  leave  the  tables,  wandering 
on  the  edges  as  if  to  escape ;  finally,  they  die,  having  every  appearance 
of  health.  Q3iis  disease,  which  has  prevailed  moi:e  or  less  every  year, 
has  been  considered  accidental,  produced  by  the  weather,  by  qualities 
of  food,  kind  of  ventilation,  or  other  occasion^  caasew 
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On  account  of  its  universality  in  the  year  1868,  and  the  almost  unan- 
imotis  reports  that  it  was  the  principal  cause  of  all  the  failures,  the 
commission  arrive  at  the  conclusion  that  the  disease  is  not  dependent 
upon  merely  local  or  accidental  causes*  It  was  found  that  the  disease 
appeared  in  different  places,  at  differ^it  time&  under  entirely  different 
conditions.  In  1867,  the  disease  was  attributed  to  the  wet  and  cold  sea- 
son ;  bnt  in  the  following  year,  warmth  and  drought  predominating,  its 
ravages  were  greater  than  ever.  The  malady  would  therefore  seem  to 
be  contagious,  and  is  assuming  alarming  proportions.  To  such  an  ex- 
tent did  blight  prevail  in  the  year  under  review,  that  the  commission  is 
obliged  to  acknowledge  that  Fr^ieh  and  Italian  silk  production  was 
imix)itant  only  by  reason  of  the  introduction  of  eggs  fix)m  Japan.  The 
commission  therefore  strongly  urge  the  French  silk-worm  breeders  to 
provide  themselves  with  eggs  of  the  Japanese  species  of  the  best  qufid- 
ity,  of  which  Italy,  Spain,  and  even  Syria  procure  large  supplies. 

The  commission  is  not  without  hope  that  science  will  eventually  res- 
cue the  French  species  from  the  destruction  threatened  by  the  fearfully 
prevalent  malady  of  "  blighf 

Concluding  this  branch  of  the  subject  the  conmiissioners  say : 

"  If  we  may  trust  the  numerous  reiwrts  of  those  who  say  tiiey  have 
found  sure  means  of  success,  we  should  be  tempted  to  believe  that  we 
shall  speedily  reach  the  end  of  this  ill-fated  period,  which  has  contiimed 
for  twenty  years ;  but  your  commission,  to  whose  knowledge  a  multi- 
tude of  facts  has  come  concerning  all  points  of  silk  culture,  still  ad- 
heres to  the  opinion  that,  as  it  appears  certain  districts  have  been  aban- 
doned by  the  scourge,  and  the  locality  seems  to  have  more  influence 
upon  the  success  of  breeding  than  the  choice  of  eggs,  the  malady  is  still 
far  from  being  expelled.  For,  if  we  may  <|^pend  upon  the  information 
which  has  reached  us,  the  same  eggs  chosen  and  incubated  under  the 
direction  of  M.  Pasteur,  which  have  perfectly  succeeded  in  certain  dis- 
tricts, as  for  example  in  the  departments  of  Var  and  the  Lower  Alps, 
have  not  had  anything  like  such  happy  results  in  other  localities.'^ 

Corpuscles. — ^The  commission  gave  close  attention  to  mieroscoi^cal 
studies.  About  four  hundred  observations  were  made  and  registered, 
each  of  which  was  submitted  to  a  series  of  nineteen  or  twenty  examina- 
tions. These  gave  convincing  proof  that  by  far  the  larger  portion  of 
moths  without  corpuscles  emanated  from  successful  breedings,  and  that 
corpuscular  moths  were  derived  mainly  from  partially  successful  breed- 
ings. As  indicated,  there  were  exceptions.  Some  of  tife  most  success- 
ful breedings  showed  moths  corpuscular  in  a  very  high  degree,  while  on 
the  other  hand,  breedings  which  had  proven  failures  produced  moths 
entirely  free  from  corpuscles.  The  results,  therefore,  cannot  be  adduced 
as  positive  facts  from  which  to  draw  absolute  conclusions. 

Successful  methods. — ^A  number  of  examples  are  given  of  novel  meth- 
ods practiced  by  breeders,  which  have  resulted  satisflEU^torily.  Compar- 
ing these  methods,  many  of  them  will  be  found  diametrically  opposite, 
yet  producing  equally  good  results.  It  is  therefore  thought  that,  by 
classilying  and  generalizing  these  means,  it  may  not  be  impossible  to 
establish  a  system  whose  broad  principles  will  still  allow  latitude  to 
individual  eflbrts  and  theories.  One  breeder  succeeded  by  hatching 
very  early  in  the  season,  in  the  beginning  of  April,  and  feeding  the 
young  worms  with  leaves  of  the  snake- weed.  They  were  fed  infre- 
quently, but  did  not  seem  to  be  much  inconvenienced  thereby ;  when 
the  leaves  became  abundant  they  grew  rapidly.  From  the  10th  to 
the  15th  of  June,  forty-seven  grams  (the  gram  is  equal  to  15.43 
grains)  of  eggs  of  African  origin  yielded  120  kilograms  (a  kilogram 
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ifl  equal  to  2.204737  pounds)  of  beantifdl  cocoons.  These  worms  had 
lived  two  months  and  a  half,  whereas  forty  to  forty-five  days  are  generally 
allowed  to  tiieir  worms  by  breeders.  The  theory  of  this  breeder  is,  that 
the  organs  of  life,  on  acc6untof  the  longer  time  allowed  for  their  develop- 
ment, acquire  greater  strength,  which  enables  the  worms  later  in  the 
season  to  resist  evil  influences. 

Another  breeder  moves  his  worms  from  one  place  to  another.  The 
worms,  hatched  and  nursed  up  to  their  second  molting,  are  removed 
to  a  distant  i>oint,  and  cared  for  until  the  end  of  the  third  molting. 
Before  the  fourth  molting  they  are  again  removed  fo  a  place  having  a 
northern  exposure,  where  they  finish  their  cocoons  favorably.  Ten 
grams  of  eggs  yielded  about  seventeen  kilograms  of  cocoons  of  excellent 
quality. 

M.  Eoland,  of  La  Guillotifere.  conducts  his  breeding  in  a  low-vaulted 
room^  receiving  light  from  only  one.  large  aperture.  This  gentleman, 
noticing  that  the  worm  excrements  emitted  ammoniacal  exhalations, 
which  he  considered  detrimental  to  their  health,  neutralized  them  by 
nitrous  vapors  obtained  by  the  decomposition  of  azotic  acid  with  iron. 
This  vapor  was  employed  at  each  molting.  For  the  twelve  years  during 
which  he  has  practiced  this  method,  he  has  been  invariably  successful. 

The  Messrs.  Perret,  at  St.  Fond,  also  use  acid  vapors.  During  the 
three  years  in  which  they  used  the  vapors  of  hydrochloric  acid,  they  had 
complete  success. 

Still  another  breeder,  believing  that  his  worms  would  be  better  pro- 
tected from  late  cold  weather  by  slower  hatching,  does  not  bring  out  his 
eggs  until  about  the  9th  or  10th  of  May.  The  progress  of  his  experi- 
ment is  i)erfect  and  rapid,  and  in  thirty-five  days  he  has  very  beautiful 
cocoons — five  grams  of  eggs  yielding  nine  kilograms  and  seven  hundred 
and  fifty  grams  of  cocoons. 

M.  Langier,  a  leading  silk-grower  in  St.  Georges  de  Reneins,  obtains 
good  results  in  making  daily  selections  in  his  cocoonery.  Worms  which 
do  not  show  the  most  perfect  health  are  careftdly  removed.  He  asserts 
that  his  method  is  infaJUdble  and  in  the  end  economical.  He  also  feeds  his 
worms  with  mulberry  leaves,  the  branches  of  which  have  absorbed  the 
principle  of  tannin  from  immersion  in  quercitannic  acid  mixed  with 
water ;  hoping,  by  this  means,  to  impart  strength  and  vigor  to  the  worms. 
Some  he  feeds  with  leaves,  the  stems  of  which  have  been  plunged  into 
a  weak  solution  of  iodine. 

The  commissioners  declare  it  their  purpose  to  follow  up  these  methods 
and  experiments  with  care  in  the  future,  premising  that  they  need 
as  yet  tiie  sanction  of  time  and  success  to  be  declared  of  real  value. 

Egg  prodtiction. — The  commission  exercised  great  care  in  the  choice  of 
eggs.  Before  cocoons  were  purchased,  they  were  submitted  to  micro- 
scopic observation,  and  only  the  best  chosen.  The  eg^  having  been 
laid,  the  moths  were  examined  through  the  microscope,  and  the  eggs  of 
corpuscular  moths  put  aside,  as  not  fulfilling  the  conditions  necessary 
to  good  breeding.  Several  lots  of  the  native  species  yielded  good  resnlt^. 
The  Japanese  cocoons  succeeded  so  well,  that  it  was  thought  that  the 
eggs  might  maintain  their  good  qualities  for  several  years. 

M.  Tabet,  a  rich  proprietor  in  Lebanon,  Syria,  in  a  letter  addressed  to 
the  commission,  states  that  the  eggs  from  Cyprus,  Oandia,  and  Egypt, 
having  failed  in  1863,  in  consequence  of  disease,  Japanese  eggs  were 
introduced  with  good  results.  The  cocoons  were  not  rich  in  quality, 
fifteen  to  twenty  kilograms  of  them  scarcely  yielding  one  kilogram 
of  silk ;  but  after  five  years  of  reproduction,  tMs  species  has  become 
acclimated,  and  steadily  improves.    The  cocoons  have  increased  in  size 
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and  the  quality  of  silk  is  flnc^.  In  their  fourth  year  of  reproduction^  the 
cocoons  of  Japanese  origin  returned  one  kilogram  of  silk  for  every 
twdve  kilograms  of  cocoons.  This  is  cited  as  a  return  equal  to  the 
most  advantageous  the  French  species  can  realize.  It  is  asserted  bythe 
commission  that  in  all  their  experiments  during  the  season  of  1868,  only 
the  eggs  directly  imported  from  Japan  yielded  satisfokctory  and  complete 
results.  Three  boxes,  containing  from  sixty  to  seventy  grams  of  eggs, 
produced  HO  kUograms  500  grams  of  perfect  cocoons,  there  b^g 
among  them  not  more  than  from  ten  to  twelve  per  cent,  of  double  ones ; 
while  other  importations  of  this  species,  this  year  especially,  gave 
twenty  to  forty  per  cent,  of  double  ones.  This  is  one  of  the  greatest 
inconveniences  of  the  species.  But  the  good  results  in  the  case  of  the 
three  boxes  was  due  to  the  care  and  precautions  taken  at  the  moment  of 
climbing,  in  preventing  the  moths  from  clustering  at  the  foot  of  the  brush. 

Finally,  as  the  result  of  their  investigations  for  the  season  of  1868,  the 
commission  set  out  the  following 

Oanclusions.—l.  The  yield  in  France  has  been  this  year  ^1868)  rather 
above  than  below  that  of  last  year;  perhaps  one-fourt3i  or  an  average 
crop. 

2.  The  greatest  part  by  far  of  the  French  production  has  been  real- 
ised from  cocoons  of  Jl^NUlese  origin. 

3.  The  regeneration  of  the  French  species,  though  showing  marks  of 
improvement  in  some  di^icts,  is  yet  very  far  from  being  complete  and 
generaL 

4.  The  silk  cultivation  in  France  is  not  as  yet  out  of  danger  from 
disaster,  as  many  have  prematurely  proclaimed. 

5.  Science  must  still  continue  its  researches  for  the  purpose  of  con- 

Siuering  the  new  phase  of  the  disease  of  silk-worms^  which  having  suf- 
ered  for  twenty  years  from  pihrine  are  now  decimated  by  flacherie 
(Wight). 

6.  It  is  untimely  and  even  dangerous  to  proclaim  the  discovery  of  an 
in£iJlible  remedy  ag^dnst  the  scourge,  since  such  an  imprudent  allegation 
may  stop  to  a  certain  extent  the  importation  of  good  eggs  from  Jai>an. 

7.  French  silk-growers  would  act  wisely  in  taking  the  necessary 
measures  to  procure  Japanese  eggs  of  the  very  best  quality,  and,  above 
all,  not  to  allow  themselves  to  be  forestalled  as  they  were  last  year  by 
the  Italians,  Spaniards,  and  Syrians. 

8.  Breeders  are  strongly  entreated  to  repeat  the  experiments  men- 
tioned in  this  report  as  having  obtained  good  results,  and  to  make  tiie 
success  of  their  observations  known  to  the  commission,  mth  the  hope 
that  among  so  many  methods,  there  may  be  found  some  one  which  may 
be  steely  recommended  as  efficacious. 

9.  Finally,  the  attention  of  all  silk-growers  is  called  to  the  following 
recommendations : 

First.  Endeavor  to  effect  early  hatchings. 

Second.  Do  not  heat  the  cocooneries,  except  in  cases  of  urgent 
necessity. 

Third.  Do  not  close  up  the  crevices. 

Fourth.  Give  to  the  worms  the  freest  possible  ventilation. 

Fifth.  Never  forget  to  remove  with  the  greatest  care  worms  of  doubt- 
fdl  health. 

By  following  these  precepts,  breeders  wiH  have  done  all  in  their 
power  to  obtain  success,  and  if  the  result  does  not  respond  to  their 
efforts,  then,  as  long  as  the  influence  of  disease  is  unabated,  they  must 
be  prepared,  in  spite  of  all  the  care  bestowed,  for  great  uncertainty  in 
the  erops. 
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HOW  TO   COLLECT  A^TD   PRESERVE   IXSECTS. 

If  agricultaral  losses  from  insect  depredations  exceed  in  amount  the 
total  value  of  the  cotton  crop,  or  equal  half  the  average  value  of  the 
com  crop,  as  some  entomologists  af£nn,  it  is  time  that  young  farmers 
should  learn  the  names,  study  the  anatomy,  and  investigate  the  habits, 
of  these  prolific  pests  of  the  farm,  and  thus  acquire  the  means  of  limiting 
their  reproduction,  of  accomplishing  their  destructioh,  or  of  "flanking^ 
their  movements  as  to  the  time  and  manner  of  their  attacks.  Much 
may  be  done  in  these  directions,  and  more  can  be  learned,  as  observers 
and  experimenters  in  practical  entomology  increase  in  numbers  and 
advance  in  the  practical  application  of  this  branch  of  natural  science. 

How  shall  the  boys  of  the  form  commence  such  a  workt  First  in 
order,  the  elementary  principles  of  entomology  should  be  studied;  then 
the  practical  labor  of  making  a  working  collection  should  be  undertaken, 
from  which  incidental  and  valuable  advantages  would  accrue,  even  if 
the  threshold  only  of  the  science  should  be  passed. 

Many  a  farmer's  boy  might  make  a  valuable  collection  of  insects  with 
half  the  disadvantages  under  which  city  collectors  labor,  if  he  would 
only  manifest  sufQcient  interest  to  make  a  beginning,  if  ever  so  small. 
One  of  our  leading  entomologists  first  became  interested  while  working 
at  his  tailor  bench,  by  catching  wasps  of  different  gaudy  colors,  and 
pinning  them  up  around  the  walls  of  his  shop;  and  others  have  become 
tamous  with  no  greater  beginning.  Probably  the  idea  of  entomology, 
or  of  a  collection,  has  suggested  itself  to  but  few  of  the  boys  of  ttte 
tarm;  as  one  recently  wrote,  when  about  to  commence  the  study  of 
entomology,  "I  never  supposed  a  country  boy  could  collect  insects; 
only  those  who  have  time  lor  study  and  travel.''  It  is  a  great  mistake. 
A  countay  boy  has  every  facility;  he  is  where  he  can  study  to  the 
greatest  advantage  the  insect  foes  with  which  he  has  to  contend,  where 
lie  can  watch  them  in  all  their  changes  and  transformations,  ana  where 
he  caq  Jiot  only  aid  materially  the  agriculturist,  but  serve  the  cause  of 
science. 

If  farmers  in  this  country  knew  more  of  entomology,  or  were  better 
acquainted  with  ''bugs,"  as  many  term  them,  such  knowledge  would  be 
the  means  of  saving  thousands  of  dollars  to  productive  industry  and  to 
themselves.  One  can  hardly  realize  the  extent  of  injuries  done  by  these 
•  little  depredator;  but  the  following  estimate  from  the  American  Ento- 
mologist of  September,  1868,  representing  more  than  the  total  value  of 
the  cotton  crop,  is  a  startling  indication  of  the  imix)rtance  of  the 
subject:  "On  the  whole,  we  are  certainly  speaking  within  bounds  when 
we  assert  that,  taking  one  year  with  another,  this  country  suffers 
from  the  depi*edation8  of  noxious  insects  to  the  annual  amount  of  three 
hundred  millions  of  dollars." 

Eegarding  the  writings  of  Br.  Fitch  on  the  noxious  insects  of  New 

York,  it  further  states,  as  the  opinion  of  prominent  and  enlightened 

agricultuiists,  that  they  had  saved  that  single  State  fifty  thousand 

dollars  annually.    If  such  results  are  reached  through  the  efforts  of  one 
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man,  what  may  not  bo  accomplished  with  many  workers  in  the  field? 
As  all  insects  are  not  injurious,  and  as  many  are  beneficial,  it  is  of 
practical  value  to  the  agriculturist  to  be  able  to  discriminate  between 
fi:iends  and  foes  5  and  this  knowledge  is  learned  only  by  observing  the 
habits  of  the  insects  themselves. 

A  treatise  on  entomology  is  not  here  proposed,  but  simply  a  few 
practical  hints  on  the  collection  and  preparation  of  insects,  hoping  they 
may  awaken  an  interest  that  will  lead  to  progressive  study  of  this 
interesting  science. 

Insects,  as  well  as  worms  and  crustaceans,  (lobsters,  crabs,  &c.,) 
belong  to  that  division  of  the  animal  kingdom  known  as  Articulataj  that 
is,  composed  of  rings  or  segments.  Insects  may  be  distinguished  by 
having  the  body  divided  into  three  distinct  sections:  head,  thorax,  and 
abdomen;  and  by  having  two  cmtenTicB  or  feelers,  four  Avings,  and  three 
pairs  of  legs.  In  flies  the  second  pair  of  wings  are  wanting,  and  some 
few  insects  have  none  at  all.  This  class  is  most  commonly  divided  into 
seven  groups,  called  orders;  and  these  again  are  separated  into  families, 
tribes,  genera,  and  species.  An  insect,  after  it  is  hatched  from  the  egg, 
is  called  the  torra,  which  when  full  grown  casts  its  skin,  the  out^ 
integument  hardens,  and  it  becomes  a  pupa^  in 
which  stage  it  remains  tiU  it  has  completed  its 
transformation,  when  it  comes  forth  a  perfect  in- 
sect or  imago. 

The  transformation  is  called  complete  when  the 
changes  to  pupa  and  imago  are  signally  marked, 
as  shown  in  the  accompanying  figures.  Bees,  but- 
terflies, &c.,  are  examples.  In  grasshoppers,  &o., 
the  transformation  is  partial,  as  the  insect  at  no 
X>eriod  of  its  existence  becomes  inactive  or  ceases 
to  take  food,  but  grows  by  repeatedly  casting 
its  skin,  finally  appearing  in  the  perfect  state. 
Fig.i.  Among  insects  the  females  differ  from  tlie  males, 

being  larger  and  not  so  brightly  colored ;  they  are  often  dtfferentiy 
marked  or  ornamented,  and  generally  have  one  less  abdominal  ring. 
The  signs  used  to  distinguish  them  are  S  male  and  9  female. 

OOLEOPTERA. 

Beetles  are  distinguished  by  their  hard  bodies,  stout  jaws,  and  thick  wing- 
covers  or  elytra^  which  in  meeting  form  a  straight  line  down  the  ba^k,  and 
serve  to  protect  the  second  pair,  which  are  membranous.  The  Ihrvai, 
called  grubSj  generally  have  six  txue  legs,  and  often  a  terminal  pro-leg. 
Ill  the  pupse  the  legs  and  wings  are  free  or  unconfined.  Transforma- 
tions are  complete. 

The  collector  in  this  order  should  be  provided  with  a  net  for  sweeping 
grass  and  herbage^  or  for  beating  bushes;  a  collecting  box  and  several 
vials  of  alcohol,  in  which  to  kill  and  preserve  captures. 
The  net  is  made  in  the  same  manner  as  the  gauze  net 
>for  butterflies,  substituting  cotton  cloth  for  muslin. 
The  common  net  may  be  used  for  this  purpose,  though 
it  is  more  easily  torn  or  otherwise  damaged.    A  water 
Fig.  2.  net  is  particularly  useful  in  collecting  aquatic  coleoptera. 

It  is  made  of  grass  cloth  or  some  coarse  material,  fastened  to  a  ring  a 
foot  or  more  in  diaqieter.  Any  box  two  inches  deep,  that  can  be  carried 
in  the  pocket,  will  do  for  a  collecting  box,  though  for  general  collecting 
it  is  wdl  to  have  such  a  one  as  Fig.  3,  which  any  carpenter  can  make 
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for  a  trifle.    A  oonvenient  size  is  nine  inches  long,  by  seven  wide,  and 
two  inches  deep  at  the  sides;  the  bottom  ^^^^^uA^^^M^imj  l\ 
to  be  made  rounding,  to  fit  the  small  of    '^F^mSjigpiila^ 
tlie  back.    On  one  end  is  placed  a  cushion       ^^-^-^  ^=^^-^-^  ^y^^^ 
for  pins,  and  on  the  outside  of  the  cover  a  ^ISSSSSSS 

pocket  for  slips  of  paper^  &c.    It  should  pSfe^^^S 

l>e  made  as  light  as  possible,  and  can  be  T^lr^  ~-i^ 

carried  either  suspended firom  the  shoulder.  >/_r_^^^= 

sliot  pouch  fashion,  or  fastened  to  a  belt  / 

around    the    waist.     Delicately    colored  i^  jmz 

beetles,  the  goldsmith  beetle,  for  example,  rig.  3. 

which  is  of  a  beautiful  metallic  yellow,  should  be  left  in  alcohol  only  long 
enough  to  kill,  and  should  then  be  pinned  and  placed  in  the  collecting 
box.  Sometimes,  if  not  quite  dead,  a  little  benzine  brushed  on  the  sides 
of  the  body  is  necessary  to  quiet  them. 

In  setting  beetles  the  pin  is  inserted  into  the  right  elytron,  or  wing- 
case,  so  as  to  come  out  bcoieath,  mid-way  between  the  second  and  third 
pair  of  legs,  otherwise  the  insect  is  liable  to  be  damaged.  It  is  alwavs 
best  to  p^e  the  legs  and  antennsd  in  a  natural  position,  so  that  all  toe 
joints  can  easily  be  seen.  When  it  is  desirable  to  show  the  under  wings, 
the  regular  setting  board  may  be  used.  Beetles  that  are  too  small 
to  pin,  flea  beetles,  &c.,  should  be  mounted  on  triangular  slips, 
through  which  the  pin  can  be  thrust.  They  are  made  of  bristol 
board,  cut  first  into  strips  a  quarter  of  an  inch  in  width,  and  then 
transversely,  as  shown  by  the  dotted  lines  in  Fig.  4.  To  these, 
insects  are  fastened  either  by  common  mucilage,  or  a  mixture  of 
inspissated  ox  gall,  gum  arable  and  water;  it  should  be  thick 
enough  to  hold  the  specimen  in  the  position  in  which  it  is  placed. 
When  there  are  duplicates  of  any  species,  it  is  well  to  set  one  or 
two  in  position  to  show  the  under  side  of  the  body.  *^-  ^ 

Beetles  are  to  be  met  with  everywhere.  The  tiger  beetles,  OidndMdm^ 
inhabiting  hot,  sandy  plains,  or  suimy  paths,  are  most  easily  taken  by 
allowing  them  to  alight,  and  then  suddenly  throwing  the  net  over  them. 
Ground  beetles,  Oarabiaas^  are  found  in  damp  places,  under  sticks,  stones, 
drift,  and  bark  of  trees;  a  few  are  found  upon  the  leaves  of  trees  ana 
plants.  Other  families  are  aquatic,  such  as  the  whirligigs  and  divers, 
DytisoidcBy  GhfrarddcBj  and  Hydrophilidcdj  pnd  should  be  t&en  by  means 
of  the  water  net.  By  dredging  the  bottom  of  ponds  and  examining  the 
plants,  &c.,  brought  up,  many  small  species  can  be  obtained.  The 
Silphida  (burying  or  sexton  beetles,  scavengers,  &c.)  are  found  with 
dead  animals,  and  sometimes  on  flowers.  Many  of  the  rove  beetles, 
StnphylinidWj  are  found  in  decaying  animal  and  vegetable 
substances;  while  some  of  the  smaller  species  live  under  bark 
and  in  ants'  nests.  The  LamellicomeSj  which  are  distinguished  i 
by  their  clubbed  antennsB,  [Fig.  5,1  are  mostly  vegetable  '^ 
feeders,  and  are  therefore  injurious.  They  may  be  collected  in 
summer  on  plants,  flowers,  shrubbery ^  &c.  Copris  and  allies  are 
lotind  with  excrement.  The  wood-boring  BuprestidcB  may  be  seen 
i)n  warm  summer  days  sunning  themselves  on  trunks  of  trees  ^^-  ^• 
or  on  dry  logs.  GPheir  allies,  EUiteridcej  (springing  or  snapping  beetles,) 
live  under  bark  or  in  rotten  wood.  The  long  slender  wire- worms  whidi 
do  so  much  iiyury  in  gardens  produce  elaters.  Lightning  bugs.  Lam- 
pyridWj  in  the  day-time  are  found  upon  flowers.  Oleridw^  bright,  nimble 
insects  resembling  ants,  inhabit  bumble-bees'  nests.  Granaries  are 
infested  with  a  beetle  belonging  to  the  TendmonidcBj  a  family  resembling 
ground  beetles,  and  like  them  found  under  stones,  logs,  bark  of  trees,  &c.; 
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some  live  in  toa(i-8tx)ol8.  Bligtcr  flies  are  soft-bodied  insects,  found  on 
potato  tops,  flowers  of  golden  rod,  &c.  The  OurculionidcBy  snout  beetles, 
or  weevils,  infest  grain,  seeds,  or  faiits,  and  many  species  live  in  wood, 
under  bark,  or  in  plants  and  flowers.  Th«  Lon§icoime8y  in  the  larval 
state,  are  wood  borers.  These  beetles,  which  are  among  the  largest  ot 
the  order,  can  be  collected  in  great  numbers  in  spring,  around  saw-mills, 
lumber-yards,  woodpiles,  and  in  forests;  many  species firequent  flowers 
in  summer.  Flea  l>eetles,  GhrysomelidiEj  live  in  all  their  stages  upon  the 
leaves  of  plants.  The  Coccinellidcey  (lady-birds,)  which  are  nearly  all 
beneficial,  are  useful  in  destroying  plant  lice. 

ORTHOPl'ERA. 

CocJcroaeJiesj  crieJcetSy  grassJiopperSj  cCc*.,  ai^e  provided  with  jaws;  the 
upper  wings  are  thick  and  opaque,  while  the  large  under  ones  are  net- 
veined,  and  fold  like  a  fan.  The  transformations  are  partial,  the  larvje 
and  pupae  resembling  the  perfect  insect,  but  wanting  wings. 

Orthoptera  when  collected  can  be  thrown  into  alcohol,  and  there 
allowed  to  remain  until  it  is  convenient  to  set  them,  though  a  better  way 
is  to  kill  them  with  benzine  or  ether,  and  ])lace  immediately  in  the  collect^ 
ing  box.  To  save  trouble  of  pinning  in  the  field,  grasshoppers  may  be 
put  in  a  little  box,  each  insect  wrapiH^l  in  a  piece  of  soft  paper  two  or 
three  inches  square,  to  prevent  injuiy,  first  treating  it  to  a  generous 
dose  of  benzine,  which  for  convenience  should  be  carried  in  a  small  vial 
having  a  brush  fastened  inside  to  the  cork.  Grasshoppers  very  soon 
lose  their  color  when  placed  in  alcohol;  the  deUcate  under  wings,  which 
in  many  species  are  bright  colored,  become  brown  and  soiled.  If  treated 
with  benzine,  and  immediately  pinned  and  placed  in  the  collecting  box, 
they  are  also  liable  to  injury  by  "coming  to  life  and  kicking  their  legs 
off,"  as  collectors  are  accustomed  to  say.  "They  should  be  pinned 
through  a  little  triangular  spot  between  the  bases  of  the  fore  wings. 
They  are  also  often  pinned  tlirough  .the  prothorax,  or  through  the  right 
elytron,  as  in  coleoptera.'^  It  is  well  to  set  several  individuals  of  a  sx>e- 
cies  with  the  wings  spread  as  in  flight;  some  collectors  prefer  the  wings 
set  only  on  one  side,  leaving  the  other  side  to  show  the  insect  at  rest. 

The  insects  belonging  to  this  order  are  nearly  all  injurious  to  vege- 
tation. Coclcroaches  feed  upon  a  variety  of  substances  in  houses,  &c., 
and  the  Mantes  or  "rear-horses"  prey  upon  other  insects.  Earwigs. 
ForficulidcBj  are  nocturnal  insects,  found  hiding  by  day  in  the  leaves  of 
flowers;  they  may  be  taken  with  the  net  just  before  sunset,  when  they 
are  most  active.  Many  cockroaches,  Blattaridcej  are  found  under  stones, 
sticks,  bark  of  decaying  trees,  and  in  damp  situations.  The  field 
species  are  smaller  than  those  commonly  found  in  houses.  The  walking 
sticks,  Fliaamidcc,  live  upon  the  tender  loaves  and  shoots  of  shrubbery 
Jind  trees,  and  very  much  resemble  dry  twigs.  Crickets,  OryllideSy  are 
found  during  the  gieatcr  part  of  the  year  under  logs,  stones,  and  in 
sheltered  places,  such  as  old  stone  walls.  The  mole  cricket,  Oryllotalpa^ 
burrows  In  subterranean  gidleries  which  it  forms  in  meadows  and  swamp 
lands.  Katydids  represent  a  fsumly  of  broad-winged  grasshoppers,  the 
LocttstariWj  nearly  ail  of  which  are  green  in  color.  They  are  found  on 
the  leaves  of  trees  and  shrubbery  early  in  autumn,  and  may  be  collected 
by  beating.  Grasshoppers,  Acrydiij  are  commoji  everj^here  during 
the  snnmier  months  and  until  late  in  the  fall.  They  are  found  most 
numerous  in  meadows  and  fields,  on  heaths  and  barren  rocky  hills,  and 
a  few  are  found  upon  baio  sandy  places,  near  streams.  As  many  are 
swift  of  flight,  the  net  should  be  used  in  their  capture. 
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NETTROPTERA. 

Dragon  fueSj  lace-wing  fliesj  May-flies^  white  ants^  etc.,  are  insects 
with  jaws,  having  four  "broad  net- veined  wings,  the  second  pair  gene- 
rally being  the  largest.  The  transformations  are  incomplete,  larvae  and 
pnpsB  active.    The  species  are  nearly  all  aquatic. 

The  insects  of  this  order  are  very  predatory,  and  are  consequently 
beneficial,  living  upon  other  insects  in  the  larval  and  perfect  stage  of 
their  existence.  The  habits  of  aquatic  larvse  may  be  watched  in  the 
aquarium,  though  the  more  powerful  should  be  kept  from  the  weaker 
ones.  In  this  way.  with  care,  many  additions  can  be  made  to  the 
cabinet,  altogether  lorming  an  interesting  as  well  as  a  profitable  study. 

During  the  warm  weather  white  ants  are  found  in  great  numbers  in 
rotten  wood,  or  in  rails  and  fence  posts,  and  under  stones.  As  they  are 
very  delicate,  they  should  be  pinned  at  once.  Caddice  flies,  PhryganeidcOj 
in  the  larval  state  inhabit  cylindrical  cases  made  of  sticks,  sand,  &c., 
living  in  the  water,  and  feeding  upon  plants  and  small  aquatic  insects. 
The  perfect  insects  are  usually  found  flying  near  the  pools  in  which 
they  have  passed  their  first  stages,  and  should  bo  pinned  as  soon  as 
taken  in  the  net.  The  larv»  of  anMions  live  in  cone-shaped  pits  in  the 
sand,  near  which  situations  the  perfect  insects  may  be  found.  They  are 
also  found  flying  near  woods. .  Lace- winged  flies  are  found  upon  plants 
and  shrubbery;  and,  as  they  are  attracted  to  light,  sometimes  in  tbe 
evening  fly  into  Rouses.  The  lAhellulidcBj  "Devil's  darning  needles,'' 
dragon  flies,  &c.,  may  be  seen  in  warm  summer  days  flying  around 
pools  of  water,  hawking  for  other  insects.  As  their  rapid  flight  makes 
them  difficult  to  capture,  they  are  most  easily  taken  by  throwing  the 
net  over  them  when  settled.  Dragon  flies  shoxild  be  caught  with  the  net 
and  killed  by  brushing  with  benzine,  the  larger  kinds  ])laced  in  triangular 
slips  of  paper  or  old  enveloi)e  corners,  while  the  more  delicate  species 
.should  be  pinned  and  put  in  the  collecting  box.  They  .are  most  numer- 
ous near  x>ools  and  marshes,  and  in  damp  i)laces  generally,  and  are 
attracted  to  fire  or  bright  light  at  night.  Agrionidw  are  the  small^ 
delicate,  brilliantly  colored  species  seen  hovering  over  plants  near 
brooks,  ditches,  or  in  meadows,  suspending  themselves,  apparently 
motionless,  then  suddenly  alighting;  they  should  be  pinned  in  the 
collecting  box  as  soon  as  taken.  Uphenierw^  or  May-flies,  are  most 
numerous  in  the  evening.  Tkysanura  is  a  wingless  species,  found  in 
manure  heaps,  among  faUen  leaves,  under  sticks,  stones,  bark  of  trees, 
and  in  damp  places.  Lepisina,  also  wingless,  is  found  in  old  books,  in 
which  it  hides  during  the  day. 

HYMENOPTERA. 

Beeity  waspsy  antSy  etc.,  are  hard-bodied  insect?,  with  four  narrow 
membranous  ^vings,  of  which  the  hinder  ones  are  the  smaller,  and  a 
hard  ovipositor  or  sting  at  the  extremity  of  the  body.  Tlie  transforma- 
tions are  complete.  The  larvse  are  footless  grabs,  though  a  few  resemble 
caterpillars.    Pup©  have  true  wings  and  legs  free. 

In  collecting  hymenoptera  the  student  should  be  provided  with  the 
usual  net  and  collecting  box,  two  or  three  wide-mouthed  bottles  of  alcohol, 
and  boxes  of  different  sizes  for  nests.  After  capturing  an  insect  it 
should  be  stupefied  with  benzine,  then  ]nnned  and  placed  in  the  col- 
lecting box,  or  thrown  into  alcohol,  Kests  should  be  seai'ched  for, 
that  their  young  may  be  reai-ed  and  their  habits  studiously  observed, 
especially  the  saw-flies,  gall-tlies,  &c.    They  may  be  found  adhering  to 
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roofs  of  buildings,  or  fastened  to  the  branches  of  trees;  bumble-bees' 
nests  are  found  under  ground,  in  pastures  or  in  old  stumps.  The  nests 
of  the  gaU-flies  are  the  hollow  swellings  or  excrescences  seen  upon  the 
leaves  and  stalks  of  plants.  When  ants'  nests  are  found,  the  males  and 
females  should  be  secured.  Nests  with  but  one  opening  can  be  easDy 
stopped  up,  and  nest  and  contents  secured  together;  though,  when 
separated  to  be  placed  in  the  collection,  the  same  numbers  should  be 
given  to  both,  as  it  is  important  to  Imow  the  architect  of  each. 
Specimens  should  ho  pinned  directly  through  the  center  of  the  thorax; 
and,  where  it  is  desirable  to  expand  the  wings,  the  same  directions 
should  be  followed  as  given  for  setting  lepidoptera.  The  sucking  tube, 
or  tongue,  when  present,  should  be  pushed  forward,  that  it  may  Ke 
easily  examined.  It  is  also  well  to  set  the  legs  and  antenn&e  in  a 
natural  position.  Duplicate  specimens  should  be  preserved  in  vials  of 
idcohol,  with  the  catalogue  number  written  in  ink  upon  parchment 
labels,  as  it  is  often  necessary,  in  determining  species,  to  examine  the 
different  parts  of  the  body. 

Many  of  the  hymenoptera  are  to  be  found  upon  flowers.  Carpenter 
bees  drill  holes  in  wood  of  fence  posts,  &c.,  in  which  their  eggs  are 
deposited  in  masses  of  pollen.  The  mason  bee  constructs  clay  tubes 
several  inches  in  length,  with  from  three  to  eight  cells,  laying  a  single 
egg  in  each.  Others  make  their  nests  in  sand  banks,  or  in  hidden 
cavities  in  logs,  &c.  Many  of  the  social  wasps  may  be  taken  in  their 
papery  nests,  found  pendant  from  the  eaves  of  buildings  or  from  branches 
of  trees,  while  the  solitary  wasps,  which  build  nests  of  sand,  storing 
them  with  caterpillars,  spiders,  and  other  insects,  are  found  in  various 
situations.  The  wood- wasps  are  of  moderate  size,  and  are  often  seen 
resting  on  leaves  in  the  sunshine.  The  several  families  of  sand- wasps, 
mud-daubers,  &c.,  build  their  nests  in  the  earth,  or  form  clay  cells, 
Bttch  as  are  frequently  observed  adhering  to  the  rafters  of  bams  or  in 
other  sheltered  places.  The  industrious  little  ants  belong  to  this  order; 
there  are  some  which  excavate  galleries  in  stumps,  though  most  of  the 
species  burrow  in  the  ground.  The  Chalcis  flies  are  beautiful  green  or 
metaJlic-colored  insects,  and  may  be  collected,  during  summer,  upon 
flowers.  The  Ichneumon  flies,  which  are  parasitical,  tenanting  and 
foraging  on  other  insects,  are  most  common  in  summer  upon  umbel- 
liferous flowers.  Many  or  the  smaller  species  confine  their  attacks  to 
the  eggs  of  other  insects.  Gall-flies  produce  the  swellings  often  seen 
upon  leaves  or  stalks  of  plants,  which  when  opened  are  found  to  contain 
one  fleshy  footless  grub.  The  boring  saw-flies,  a  family  of  rather  rare 
hymenoptera,  pass  their  lives  as  borers  in  the  trunks  of  trees.  The 
species,  few  in  number,  fly  in  the  latter  part  of  summer,  and  make  a 
buzzing  noise.  Saw-flies  very  closely  resemble  lepidoptera,  especially 
in  the  larval  state,  and,  being  leaf-eaters^  they  have  been  termed  false 
caterpillars.    The  perfect  insects  also  fly  in  summer. 

LEPIDOPTERA. 

Butterflies  and  nwths — ^Insects  without  jaxrs,  having  the  maxiliro  pro 
longed  into  a  spiral  sucking  tube,  the  wings  broad  and  covered  with 
dust-like  scales.  The  tranSbrmations  are  complete.  The  larvae  are 
provided  with  six  true  legs,  and  from  one  pair  to  five  of  false  or  pro-legs. 
The  pupa  is  generally  inclosed  in  a  cocoon,  (except  butterflies,)  and  has 
the  legs  and  wings  soldered  to  the  breast 

This  order  has  been  divided  into  three  groups,  called  diurnal,  crcpus 
cular,  and  nocturnal  lepidoptera,  or  butterflies,  sphinges,  and  moths. 
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Butterflies  are  distinguished  fi*om  moths  by  having  the  antennae  knobbed 
or  thickened  at  the  end;  while  the  antennae  of  hawk-moths  are 
thickened  in  the  middle,  those  of  moths  are  either  simple  or  feathered. 
As  these  are  the  most  delicate  of  all  insects  they  should  be  carefully 
handled,  to  avoid  injuring  the  specimen  by  rubbing  the  dust  or  scales 
from  tlie  wings.  They  are  most  easily  captured  with  a  ^auze  net,  after 
which  they  may  be  killed  with  benzine  or  ether,  or  by  shghtly  pinching 
the  tliorjix,  taking  care  to  have  the  wings  folded  together  over  the  back, 
then  i>iuned  and  placed  in  the  collecting  box. 

Ill  making  a  net  the  ring  or  frame  should  be  from 
twelve  to  eighteen  inches  in  diameter,  of  heavy  brass  f^W  \1  / ^^crrX^ 
wire,  secured  to  the  socket  which  receives  the  rod,  and 
bound  with  coarse  cotton  cloth;  to  this  a  bag  made  of 
Swiss  muslin  or  silk  gauze  is  sewed.  In  the  annexed 
cut  the  best  shape  is  given.  Tlie  rod  should  be  at  least 
five  feet  long,  and  not  too  heaA-y  to  use  with  one  hand. 
When  the  colle(5ting  box  is  full,  or  when  large  speci- 
mens are  obtained,  it  is  best  to  make  use  of  triangular 
paper  envelopes,  or  better,  old  envelope  comers  of 
sufficient  size,  in  which  the  specimens  are  placed  in  the 
I)osition  shown  by  IMgure  7;  the  edge  is  then  folded 
over,  and  the  whole  slipped  into  the  pocket  of  the  collecting  lx)x. 

Butterflies  are  most  abundant  by  roadsides, 
in  fields  and  meadows,  and  a  few  species  in 
woods.  Sphinges  fly  just  Jit  dusk,  and  may  be 
taken  in  the  vicinity  of  flower  beds.  On  warm 
summer  evenings,  with  a  bright  light  and  open 
windows,  many  species  of  night-flying  moths 
may  be  taken.  A  slight  tap  on  the  thorax  with 
a  ruler  is  sufficient  to  kill  them.  City  collectors 
may  make  valuable  additions  to  their  cabinets 
by  visiting,  at  different  hours  of  tlie  night,  the 
street  1  amps.  Not  only  are  many  comparatively 
rare  moths  taken  in  this  way,  but  a  variety  of 
other  insects,  especially  beetles.  An  excellent 
method  for  out-door  collecting  is  to  spread  a  sheet  where  there  are  trees, 
placing  in  the  center  a  bull's-eye  lantern;  the  light  will  attract  the  speci- 
mens, which  are  more  easily  seen  by  means  of  the  sheet,  and  are 
then  taken  in  the  net.  Some  collectors  have  used  a  mixture  of  ram, 
sugar,  and  molasses,  of  the  consistency  of  treacle,  as  a  means  o* 
at&acting  night-flying  moths;  and  it  is  said  the  bait  may  be  used 
from  March  to  October  with  success.  "The  mixture  is  taken  to 
the  woods,  and  put  upon  the  trunks  of  trees  in  patches  or  stripes  just 
at  dusk.  Before  it  is  dark  some  moths  arrive,  and  a  succession  of  comers 
continues  aU  night  through.  The  collector  goes,  soon  after  dark,  with  a 
bull's-eye  lantern,  a  ring  net,  and  a  lot  of  large  pill  boxes.  He  tunis  his 
light  full  on  the  wetted  place,  at  the  same  time  placing  his  net  imder- 
neatli  it  in  order  to  catch  any  moth  that  may  fall.  The  best  nights  are 
those  which  are  warm,  dark,  and  wet.'^ 

For  collecting  very  small  moths,  in  excursions,  a  wide-mouthed  bottle 
is  necessary,  in  the  bottom  of  which  a  piece  of  cotton,  satmrated  with 
benzine,  has  been  placed,  covered  with  a  little  dry  cotton,  to  prevent  the 
wings  from  becoming  soiled.  When  a  capture  has  been  made,  insert  the 
bottle,  open-mouthed,  into  the  folds  of  the  net;  in  this  the  moth  will  fly 
for  escape;  then,  by  placing  the  hand  over  the  opening  of  the  bottle,  it 
can  be  withdrawn,  and  tiie  insect  placed  in  the  collecting  box  as  soon 


Fig.  7. 
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as  overcome  by  the  fumes  of  benzine.  Clemens  gives  the  following  direc- 
tions for  the  same:  After  taking  the  moth  in  the  net,  ''  by  elevating  the 
hand  through  the  ring,  or  on  a  level  with  it,  a  common  cupping  glass  of 
about  two  inches  in  (liameter,  or  a  wine-glass  carried  in  the  pocket,  is 
placed  on  the  top  of  the  left  hand  over  the  constricted  portion,  the  grasp 
relaxed,  and  the  insect  permitted  to  escape  through  the  opening  into  its 
interior;  the  glass  is  then  closed  below  by  the  left  hand  on  the  outside 
of  the  net,  and  may  be  transferred  to  the  top  of  the  collecting  box,  when 
it  can  be  quieted  with  chloroform." 

In  setting  a  butterfly  or  a  moth,  insert  the  pin  intx)  the  thorax, 
holding  the  insect  between  the  left  thumb  and  fore  finger,  with  the 
wings  partly  folded  back,  and  gently  push  it  through,  leaving  about 
three-eighths  of  an  inch  to  hold  it  by;  then  place  in  the  setting  board, 
being  careful  to  have  the  pin  perfectly  upright  in  the  cork;  <&aw  the 
wings  forward  into  a  natural  position,  and  secure  eacli  with  a  small  pin 
near  the  body;  then  cover  with  card  or  thin  pieces  of  glass,  though  in 
the  second  board,  described  below,  tliread  is  used,  wound  many  times 
around  the  block,  which  can  then  be  set  on  edge  in  any  out  of  the  way 
place.  When  glass  is  used,  a  slight  jar  may  injure  a  whole  board  of 
insects ;  for  this  reason  it  is  not  as  good  a  plan  as  the  thread  arrangement. 
In  the  accompanyin  g  sketches  two  styles  of  setting  boards  are  given.    The 


Fig.  8. 

first  is  made  by  fastening  tv/o  strips  of  wood,  about  a  foot  in  length  and  an 
inch  and  a  half  in  width,  to  two  uprights  of  the  same  hdght,  leaving  an 
open  space  of  half  an  inch  between;  thin  strips  of  cork  are  glued  on  under- 
neath, through  which  the  pins  are  thrust.  This  size  ^nll  do  for  ordinary 
use,  but  for  very  large  or  very  small  moths  other  sizes  are  required. 
For  the  se(!ond  we  are  indebted  to  IVIr.  Cresson,  of  Philadelphia.    It  is 

merely  a  block  of  wood  three  inches 
square  and  one  inch  thick,  with-an 
upper  groove  half  an  inch  wide  for 
the  body  of  the  insect,  and  a  lower 
one  about  the  same  width  to  receive 
a  strip  of  sheet  cork ;  before  putting 
in  the  cork,  however,  several  holes 
should  be  made  along  the  center 
Fig.  9.  of  the  groove,  just  large  enough  for 

the  size  of  the  i>in  used.    Both  boards  are  slightly  sloping  toward  the 
center. 
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Butterflies  generally  set  in  one  or  two  weeks;  larger  moths  require  a 
mucli  longer  time.  In  setting  micro-lepidoptera,  placo  the  insect  on  a 
soft  surface,  such  as  blotting  paper;  carefully  insert  the  pin  into  the 
thorax,  and  push  it  through  the  paper  till  the  moth  is  in  the  right 
jKJsition  on  the  pin.  A  common  setting  board  with  a  very  small  groove 
may  be  used,  or  ''a  piece  of  soft  cork  prepared  with  smooth  paper,  and 
with  grooves  cut  to  admit  the  bodies;"  or  Fig.  9  may  be  made  on  a  small 
scale,  of  cork  instead  of  wood,  also  covered  with  paper.  Spread  the 
wings  in  the  same  manner  as  described  above  for  larger  species,  only  it 
is  a  much  more  delicate  operation,  and  requires  a  greater  amount  of  care 
and  patience. 

As  entomology  does  not  consist  in  simply  knowing  an  insect  in  the 
perfect  state,  or  being  able  to  give  its  scientific  name,  a  knowledge  of  its 
habits  and  transformations  is  necessary.  To  obtain  this  the  student 
should  collect  and  rear  caterpillars,  watching  them  through  their  dif- 
ferent changes,  and  closely  observing  every  particular  connected  with 
their  metamorphoses. 

The  larvsB  of  moths  are  more  abundant  than  those  of  butterflies,  evon 
where  the  moths  themselves  are  comparatively  scarce.  Morning  is 
the  most  favorable  time  to  collect  cateri)illars.  Trees  should  be  shaken 
or  jarred,  bushes  beaten  over  the  net,  or  a  newspaper  spread  upon  the 
ground,  the  sweep  net  used  vigorously  among  grass  and  herbage,  and 
the  underside  of  leaves  carefully  examined.  Many  of  the  larvje  of  micro- 
lepidoptera  are  leaf  miners;  others  draw  two  leaves  together,  feeding 
ui)on  the  parenchyma;  and  a  few  construct  cases,  which  they  carry 
about  with  them.  The  presence  of  "  micros"  is  indicated  by  discolored 
lines  on  the  surface  of  leaves,  in  which  these  minute  larva©  mine.  It 
may  be  ascertained  whether  the  "micro"  is  at  home  by  holding  the 
leaf  up  to  the  light;  leaves  containing  larvaa  should  always  be  carried 
in  a  tight  tin  box,  to  prevent  wilting.  The  ground  under  forest  trees 
should  be  examined,  and,  if  fresh  i>eUets  of  excrement  are  seen,  the  col- 
lector may  sometimes  secure  a  prize  by  pelting  the  overhanging  branch, 
causing  the  larvie  to  fall  by  the  concussion.  We  have  taken  caterpillars 
m  this  way  from  branches  twenty  feet  from  the  ground.  Kiey  should 
always  be  fed  on  the  same  kind  of  plant  on  which  they  are  found;  gen- 
erally they  will  eat  no  other.  Besides  the  usual  pill  boxes,  the  collector 
should  be  provided  with  a  couple  of  tin  boxes,  three  or  four  inches  in 
diameter  and  five  or  six  inches  deep,  the  top  covered  with  gauze,  in 
which  to  place  the  worms  with  an  abundance  of  food.  Oak  caterpillars 
should  be  kept  by  themselves. 

Feeding  boxes  may  be  of  any  size,  though  boxes  a  foot  square  are  the 
most  convenient.  They  should  have  good  ventilation,  and  the  atmos- 
phere kept  moist  by  a  few  inches  of  damp  sand  and  earth  in  the  bottom. 
For  species  that  do  not  transform  in  the  ground,  light  cages  of  gauze 
may  be  used,  placing  the  food,  which  must  be  renewed  at  least  once  a 
day,  in  water.  The  worms  should  never  be  exposed  to  the  sun.  Cater- 
pillars of  small  moths  may  be  kept  in  wide-mouthed  bottles,  or  even 
in  common  tumblers  covered  with  gauze,  having  sand  enough  in  the 
bottom  to  enable  them  to  complete  their  transformations.  For  leaf 
miners,  where  it  is  essential  to  preserve  the  leaf  till  the  insect  has 
gone  through  with  its  transformations,  "a  glass  jar,  tumbler,  or  jam- 
I)ot,"  (as  Packard  recommends,)  "the  top  of  which  has  been  ground 
to  receive  an  air-tight  glass  cover,  the  bottom  of  which  has  been  covered 
with  moist  white  sand,  will  keep  a  leaf  fresh  for  a  week.  Thus  a  larva 
in  the  summer  will  have  to  be  fed  but  two  or  three  times  before  it 
changes;  and  the  moth  can  be  seen  through  the  glass  without  taking  ofi 
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the  cover.'^  As  *the  pupae  easily  dry  up,  they  should  be  kept  moist. 
The  pupae  of  fall  caterpillars  do  not  change  to  the  perfect  insect  till  the 
following  spring  or  summer,  and  during  the  time  should  be  covered  with 
damp  moss  and  kept  in  a  cool  place. 

The  observer  should  note  down  the  states  of  the  different  transforma- 
tions in  a  book  kept  for  the  purpose,  accompanied  with  full  and  accurate 
descriptions,  and  drawings  when  practicable.  The  food  plant  sliould  be 
particularly  given.  When  an  insect  is  reared  from  the  egg  the  state  of 
hatching  should  be  noted,  the  length  of  time  required  for  the  worm  to 
become  full  fed,  and  the  period  it  remains  in  the  pupa  state,  aa  well  as 
the  state  of  appearance  of  the  imago. 

The  swaUow-tails,  belonging  to  the  family  Papilwni(iw,  arc  among 
our  largest  and  most  common  butterflies,  and  are  found  duiing  summer 
quite  common  in  fields  and  meadows.  Papilw  asterim  is  a  black  butterfly 
with  yellow  spots  along  the  margin  of  the  wings;  its  larvre  are  green 
and  black,  and  feed  upon  pai'snipa,  celery,  &c.  The  white  and  sulphur 
butterflies  in  the  larval  state  feed  upon  grasses,  and  are  green,  hairy 
caterpillars.  The  difierent  si)ecie8  of  Argynnis  have  the  under  side  of 
the  wings  sprinkled  with  spots  of  silver.  Satyrus  has  broad  wings  of  a 
delicate  brown,  with  eye-like  siwts  near  the  hinder  margin;  it  abounds 
in  open  woods.  The  azure  butterflies,  and  the  class  which  are  coppery- 
brown  species,  having  a  slight  tail  to  the  hinder  wings,  are  the  smallest 
of  butterflies.  The  different  species  may  be  collected  from  May  to 
October.  The  family  of  skippers,  Hesperiam,  are  rather  small,  thick- 
bodied  butterflies,  having  the  antennoe  hooked  at  the  end  like  a  shepherd's 
crook.  The  colors  are  brown  and  yellow.  The  caterpillars,  which  are 
green,  have  large  heads. 

Hawk-moths,  Sphingidce,  fly  only  at  dusk,  fr^equenting  flowers,  into 
which  they  insert  their  long  sucking  tubes  or  maxillge.  They  are  very 
stout  bodied,  and  have  thick  narrow  wings,  making  them  rapid  in  flight 
and  hard  to  capture.  The  larv®  are  large,  green,  fleshy  caterpillars, 
having  a  terminal  horn-like  appendage.  The  humming-bird  moths  are 
smaller,"  and  have  transparent  wings.  They  fly  in  the  sunshine,  darting 
into  flowers,  or  suspending  themselves  above  them  like  humming  birds. 
j^geriadw^  smaU,  clear-winged  insects,  with  steel-blue  bodies,  in  the 
larval  state  are  borers.  ^.  polistiformis  bores  into  the  root  of  the  grape. 
The  BombyddcEj  or  spinners,  including  the  silk-producing  moths,  are 
known  by  their  large  bodies,  small  sunken  heads,  and  broad  wings.  The 
common  white  miller  belongs  to  this  group;  its  larva  is  thick  and  hairy, 
and  is  found  very  common  in  gardens.  Several  of  the  largest  species, 
true  silk-producing  moths,  of  which  Samia  cecropia  is  an  example,  measure 
six  inches  from  tip  to  tip  when  the  wings  are  spread.  The  larvaj  are 
green  caterpillars,  with  scattering  tufts  of  short  hairs.  Among  the  owlet 
moths,  or  KoctuidoB^  the  wings  are  small  and  narrow.  As  the  insects 
are  attracted  to  the  light,  night  is  the  best  time  to  take  them.  "The 
larvae  are  tapering,  and  are  striped  and  barred  in  different  ways.^  The 
noxious  cut-womns  are  the  larvae  of  the  Agrotis  moths,  some  of  which 
may  be  found  in  fields  in  autumn  upon  flowers;  while  others  fly  only  at 
night,  and  lie  concealed  during  the  day-time  in  chioks  of  stone  walls 
and  like  places.  The  Catocalas  have  rather  broader  wings,  the  hinder 
ones  being  beautifully  striped  with  bands  of  red,  yellow,  or  black.  The 
Qtometridce  are  easily  distinguished  by  their  slender  bodies  and  feathered 
antennoe.  The  larvte  are  known  as  span-worms,  measuring  wonus,  &c. 
Many  of  the  species  have  angulated  wings,  generally  of  some  shade  of 
yellow,  crossed  with  faint  lines  of  darker  shade.  They  may  be  taken  in 
the  woods  in  June  and  July.    Delta  moths,  or  PyralidaSj  so  called  from 
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the  habit  of  placing  the  wings  in  the  fonn  of  a  triangle  when  at  rest,  are 
slender-bodied,  having  the  antennas  always  simple.  They  are  fonnd 
also  in  woods,  resting  upon  the  under  side  of  leaves.  The  leaf-rollers, 
TortricidoBy  are  found  very  abundant  in  summer,  upon  leaves  of  trees, 
low  bushes,  and  herbage.  The  larvae  live  in  rolled-up  leaves.  The 
Tlmidw^  though  the  sm^est  moths  of  the  order,  are  very  destructive 
to  vegetation.  The  wings  are  narrow  and  edged  with  delicate  fringe. 
The  clothes-moth  and  corn-moth  are  representatives  of  the  family.  Thoy 
are  found  in  a  variety  of  situations  j  many  fly  in  the  grass^  always  alight- 
ing head  downward.  These,  with  Alncitce,  a  small  family  with  wings, 
divided  into  numerous  brancnes,  close  the  order. 

HEMIPTEBA. 

BugSj  locmts,  plant-licey  &c. — ^This  order  has  by  some  naturalists  been 
divided  into  two,  Heteropteraj  or  dissimilar  winged  insects,  comprising  the 
true  plant  bugs,  anil  the  Homopt&raj  or  "insects  with  four  wings  of  the 
same  membranous  texture,  or  having  the  upper  pair  leathery  and  the 
under  pair  membranous,''  as  in  the  cicadas  and  leaf-hoppers.  We  will, 
however,  consider  them  as  one,  and  describe  them  as  insects  having  a 
homy  beak  or  sucking  tube,  four  wings^  the  first  pair  of  which  are  thick- 
ened at  the  base  and  lie  flat,  or  are  uniform  throughout,  and  sloping  at 
the  sides.  The  transformations  are  complete.  Many  of  the  species  are 
aquatic;  a  few  are  wingless. 

The  insects  are  collected  in  the  same  manner  as  beetles;  sweeping 
from  grass  and  herbage,  by  shaking  or  beating,  or  by  picking  them  from 
trees  or  plants  on  which  they  are  found.  They  may  be  preserved  in 
alcohol  without  iiyury.  (The  cicadas,  as  an  exception,  keep  their  colors 
better  if  kiUed  by  brushing  with  benzine.)  The  water  net  should  be 
used  for  aquatic  species,  which  live  upon  submerged  plants  and  grasses. 
GDhose  that  remain  torpid,  or  hybemate,  may  be  found  in  stone  walls, 
under  rubbish  heaps,  and  in  dead  wood,  in  sdl  stages  of  their  growth : 
brush  heaps  afford  an  excellent  shelter.  Specimens  should  be  pinned 
through  the  triangular  scutellum  in  the  middle  of  the  body;  smaller 
hard  species  may  be  placed  on  card  slips  described  for  coleoptera. 

The  harvest  flies,  or  CicadaSj  are  very  plentifiQ  upon  the  trees  during 
warm  weather;  the  males  may  be  discovered  by  their  noisy  song,  whi(£ 
is  produced  by  a  drum-like  apparatus  under  the  wings  on  the  last  seg- 
ment of  the  thorax.  The  seventeen-year  locusts  belong  to  this  family. 
The  tree-hoppers,  Memhraddidce^  differ  much  in  the  shape  of  the  thorax, 
producing  many  odd  forms.  They  are  found  in  great  numbers  on  the 
leaves  and  limbs  of  trees,  or  on  the  stems  of  plants.  The  leaf-hoppers, 
TetMganiadce,  pass  their  lives  on  the  leaves  of  plants,  where  they  may  be 
collected  late  in  summer  in  abundance.  Aphidce^  or  plant-lice,  live  upon 
all  parts  of  plants,  sucking  the  sap  and  destroying  all  vitality.  Some 
species  are  apterous.  Being  soflb-bodied  insects,  they  should  be  preserved 
in  alcohol.  GHie  bark-lice,  CoccidWj  commonly  called  scale  insects,  are 
found  sticking  closely  to  the  bark  of  trees.  As  they  are  crushed  by 
removal,  it  is  best  to  take  them  with  a  small  portion  of  the  bark  to  which 
they  are  fastened.  The  young  insects  escape  from  beneath  the  parent 
shell  in  the  spring.  The  water-boatmen,  Notanectidw^  resemble  the  leaf- 
hoppers  in  shape,  though  they  are  larger,  and  have  the  legs  formed  for 
swimming.  They  may  be  taken  with  the  water  net.  The  Nepidce,  also 
aquatic,  are  very  predaceous.  Some  of  the  species  of  Belostoma  are 
nearly  three  inches  long.  The  Hydrometridce.  which  are  among  the  ear- 
liest spring  insects,  are  seen  running  upon  the  surface  of  water.    The 
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Beduviusj  or  wheel-bug,  is  found  in  gardens^  feeding  voraciously  upon 
caterpillars,  and  sliould  bo  handled  carefully,  as  the  wound  made  by  its 
piercer  is  quite  as  painful  as  the  sting  of  the  wasp.  The  family  Eedu- 
viidcB  are  terrestrial.  The  peiitatomidm  are  a  large  family  of  brightly 
colored  insects,  generally  oval  in  form,  having  a  very  large  distinct  scu- 
tellum  or  triangular  piece  at  the  base  of  the  wings.  They  are  found 
upon  plants;  many  are  of  large  size.  The  Coreidce  are  found  on  the 
roots  and  stems  of  plants,  and  are  very  active,  using  both  legs  and  wings 
to  the  best  advantage.  The  squash-bug  is  an  example.  Many  of  the 
species  are  gaily  colored.  The  bed-bug  belongs  to  the  Cimiddcej  which 
are  generally  wiugless.  Some  of  the  family  are  parasites,  living  upon 
birds.  The  true-lice,  FedicuU,  are  degraded  forms  of  hemiptera,  though 
still  preserving  the  sucking  tube.  They  are  parasitic,  ujH)n  man  and  other 
animals.  The  species  of  bird-lice  are  very  numerous,  nearly  every  bird 
having  its  parasite. 

DIPTBRA. 

Flies,  gnats,  dbc.^  are  provided  with  a  kind  of  proboscis,  and  have  but 
two  wings,  the  second  pair  being  reduced  to  a  pair  of  small  organs  called 
balancers  or  poisers.  Their  transformations  are  complete.  The  larvsB 
are  footless  maggots.  Pupa  in  some  cases  changes  inside  the  skin  of  the 
larva.    The  limbs  are  free.    Jtfany  species  are  aquatic. 

In  collecting  diptera  the  sweep  net  is  found  to  be  most  useful,  and 
particidarly  in  new  localities.  -After  several  vigorous  sweeps  of  the  net 
right  and  left  among  grass,  flowers,  and  herbage^  says  Loew,  "by  a  dex- 
trous twist  of  the  handle,  the  apex  of  the  sack  is  thrown  over  the  ring 
so  as  to  prevent  the  escape  of  the  insects,  and^ve  them  time  to  comx>ose 
themselves  at  the  bottom.  It  is  then  opened,  and  the  common  species 
are  allowed  to  pass:  but  if  there  is  one  that  is  desired,  it  is  allowed  to 
advance  to  the  middle  of  the  bag;  and  then  it  is  gently  graspeil  from  the 
outside  of  the  bag  with  the  right  hand.  The  other  captures  are  driven 
down  to  the  bottom  by  blowing  moderately  on  them,  and  confined  there 
by  letting  the  ring  fall  over  the  right  hand  which  holds  the  insect,  that 
i:^now  easily  seized  with  the  left  hand.''  When  all  the  "good  things'' 
are  taken  out,  the  l)ag  is  inverted  and  the  aweejjing  continued. 

A  little  instrument  similar  to  Fig  10,  copied  from  New- 
,  man's  "History  of  Insects,"  is  useful  for  taking  diptera  or 
msrmenoptera  which  alight  on  umbelliferous  flowers.    It 
consists  of  a  scissor-like  frame,  with  two  circular  or  octag- 
onal rings,  covered  with  silk  gauze  or  Swiss  muslin. 

Many  specimens  can  be  obtained  by  breeding,  and  with 
little  trouble.  Dipterous  larvie  are  found  in  dung,  decayed 
wood  of  stumps,  mold  in  hollow  tr^ea,  soil  under  manure, 
^  stems  or  stalks  of  plants,  and  weeds,  toadstools,  &c 
Fig.  w.  Many  are  found  in  water.  They  should  be  kept  in  glass 
jars  or  damp  boxes,  and  not  allowed  to  get  too  warm.  Aquatic  species 
can  be  kept  in  glass  jars  with  vegetation  enough  to  oxygenate  the  water. 
Where  larvae  are  known  to  transform  at  the  place  in  which  they  are  found, 
it  is  better  to  leave  them  till  they  may  be  taken  in  the  pupa  state. 

Flies  are  ii\jured  by  pressure,  and  therefore  should  be  killed  with  fumes 
of  benzine  or  ether,  and  then  pinned,  or  pinned  alive  and  placed  in  a 
box  the  bottom  of  which  has  been  previously  moistened  with  creosote. 
The  very  small  or  delicate  species  are  sometimes  transfixed  upon  fine  sil- 
ver wire  and  stuck  into  small  pieces  of  pith  through  which  common- 
sized  pins  are  inserted,  something  after  the  manner  of  the  card  slips  for 
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the  coleoptera.  In  setting  long-legged  specimens,  a  square  piece  of  stiff 
paper  or  card  should  be  pushed  up  on  the  pins  under  the  insect,  and  the 
legs  allowed  to  rest  upon  it  until  thoroughly  dry. 

Musquitoes  pass  the  first  part  of  their  lives  in  water,  and  may  be  seen 
by  thousands  in  old  rain-water  barrels,  jerking  about  when  disturbed, 
or  resting  at  the  surface  in  order  to  obtain  a  fresh  supply  of  air.  They 
belong  to  the  family  Culicidce.  The  crane-flies,  TipulidcCj  are  known  by 
their  long  slender  legs  and  bodies.  The  larvr^  are  found  both  on  land 
and  in  the  water;  some  live  under  the  bark  of  trees  or  in  damp  situations. 
Ceddomyia  includes  the  gall-flies  which  do  so  much  injury  to  growing 
grain.  Those  species  injuring  wheat  may  be  collected  by  sweeping  in 
Sie  spring.  The  Mycetaphilidw  are  small,  active  insects  found  in  damp 
places;  some  species  enter  our  houses.  The  larvse  live  in  fungi  or  decay- 
ing vegetable  matter.  The  insects  comprising  the  family  Stratiomyidas 
are  prettily  colored,  and  generally  found  upon  flowers  in  damp  situations. 
Some  of  the  larv»  are  found  under  ground,  while  others  live  in  rotten 
wood,  or  are  aquatic.  Horse-flies,  Tabanidce^  are  among  our  largest  dip- 
tera,  and  are  found  quite  common  in  wood  lands  or  pastures.  The 
troublesome  little  fly  which  buzzes  unceasingly  around  one's  head,  when 
in  the  woods,  belongs  to  this  family.  The  bee-flies,  Bombyliidce^  are  to  be 
met  with  in  April  and  May,  in  sunny  paths  in  woods.  They  fly  swiftly, 
hovering  at  times  over  flowers,  extracting  the  honey  with  their  long 
slender  suckers.  The  Asilidco  in  the  larval  state  live  upon  the  roots  of 
j^lants,  preying  upon  other  insects  in  the  perfect  state.  The  Syrphidie 
are  beneficial,  as  the  larvae  feed  upon  plant  lice.  They  resemble  hymen- 
optera  in  shape  and  color.  (EatridWj  or  bot-flies,  are  parasitic  upon 
herbivorus  animals.  The  flies  have  thick,  hairy  bodies.  The  common 
house-fly  belongs  to  a  large  family  of  insects  fMtiscidceJ  which  in  the  lar- 
val state  are  soft,  footless  grubs  or  maggots.  Tctchina  is  parasitic  upon 
caterpillars,  destroying  great  numbers  of  them.  By  collecting  the  flowers 
of  CompositfiB,  and  keeping  them  in  boxes,  many  species  may  be  obtained. 
The  Eippoboscidaey  or  spider-flies,  are  found  upon  birds  and  animals.  Flo^vs 
are  wingless  flies.    The  different  species  inhabit  different  animals. 

THE  CABINET. 

Specimens  should  be  arranged  in  tight  drawers,  or  in  boxes  fitted  with 
covers  or  glass  slides,  and  kept  in  a  case  made  for  the  purpose;  or  boxes 
can  be  m^e  in  the  lorm  of  books,  using  both  sides  for  specimens,  and 
allowed  to  stand  upon  regular  book  shelves.  A  very  convenient  size  of 
box  is  nine  by  thirteen  inches  outside  measurement,  and  two  and  a  half 
inches  deep.  All  boxes  should  bo  lined  with  sheet  cork,  and  then  neatly 
papered  inside  with  white  paper,  using  starch  paste.  Corli  strips^  as 
well  as  entomological  pins,  can  be  obtained  at  any  naturalist's  establish 
ment  in  the  large  cities.  German  pirns  are  always  the  best  to  use.  Num- 
bers five  and  eleven  (Carlsbad  pins)  answer  for  most  insects;  for  small 
species,  lower  numbers  are  required.  The  specimens  should  always  be 
pinned  at  the  same  height,  as  a  lack  of  uniformity  gives  an  idea  of  a  lack 
of  neatness.  The  specimens  should  be  arranged  from  top  to  bottom  in 
regular  rows,  three  or  four  abreast,  showing  as  many  viirieties  as  is 
practicable,  and  a  neat  label  be  plaiced  above  each.  They  should  be  num- 
l>ered,  and  the  number  recorded  in  a  catalogue,  giving  the  name  of  the 
insect,  locality  where  taken,  number  taken,  by  T^om,  and  any  notes 
connected  with  its  capture,  as  well  as  the  date.  Where  several  insects 
of  a  species  are  t^ken  at  a  time  under  the  same  circumstances,  or  in  the 
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same  locality,  one  number  may  be  used  for  all.    Any  blank  book  will 
do  for  a  catalogue,  ruling  clear  across  the  sheet,  thus: 


No. 

Nwn*. 

Looidlty. 

No.  of 
ipeol- 
mem. 

Collector  or 
doBor. 

Date. 

Notes. 

785 

Polidnota  punctata  .. 

Waghlngton,  D.  0  ... 

7 

J.  S.  King 

Aag.3,'68. 

DestToylng  loavea  of 
the  grape. 

Disks  of  diflferent-colored  paper,  quarter  of  an  inch  in  diameter,  or  less, 
may  be  used  to  represent  States  or  localities,  and  the  catalogue  number 
may  be  written  upon  these.  They  are  easily  made  with  a  common  harness 
punch.  To  produce  greater  variation,  labels  of  two  colors  may  be 
employed. 

It  is  desirable  to  have  both  sexes  represented  in  every  species,  and 
when  they  are  taken  together,  if  not  pinned  upon  one  pin,  the  fact  should 
be  noted  on  small  labels,  and  placed  upon  each  pin. 

Specimens  of  natural  history  are  liable  to  the  attacks  of  a  small  beetle, 
Anthrenus  destructor y  which  consumes  the  interior  of  dried  si)ecimen8  oi 
insects,  leaving  the  shells  to  fall  to  pieces  when  the  case  is  opened,  or 
slightly  jarred.  Their  presence  may  be  detected  by  fine  dust  in  the  bot- 
tom of  me  box,  or  by  the  shed  skins  of  the  larvsB  which  do  the  injury. 
Boxes  should  be  kept  tight,  and  it  would  be  well  to  keep  a  piece  of  gwm 
camphor  in  each,  though  it  is  not  advisable  to  rely  upon  it  alone.  The 
insect  is  oval,  grayish,  marked  or  mottled  with  black;  larva  thickened 
in  tixe  center,  tapering  at  each  end,  and  covered  with  short,  bristly  hairs. 
The  cabinet  should  be  examined  every  few  weeks,  and,  if  the  least  dust 
is  discovered  under  any  insect  thoroughly  treated  with  benzine  and 
left  tightly  closed  for  several  days.  Poisonous  solutions,  as  a  general 
thing,  do  more  iiy  ury  to  the  insects  than  good,  by  gumming  them  up  and 
spoiluig  their  appearance.  As  cheap  benzine  is  apt  to  £^ve  the  same 
effect,  only  that  which  is  most  free  from  oil  should  be  used.  The  interior 
of  the  bodies  of  large  moths,  particularly  females  with  eggs,  should  be 
removed,  and  the  space  filled  with  cotton.  This  not  only  makes  them 
much  lighter,  but  prevents  them  from  becoming  greasy.  Mold  maybe 
destroyed  by  brushing  the  insect  with  benzine  to  which  a  little  creosote 
has  been  added.  When  dampness  has  caused  the  wings  of  butterflies 
or  moths  to  droop,  the  insect  may  be  relaxed  by  placSig  it  on  damp 
sand  for  a  few  hours,  when  it  may  eaaly  be  reset.  Light  should  always 
be  excluded,  oven  when  glass  is  used  for  covers. 

Therefore,  after  a  collection  has  been  made,  the  greatest  care  must  be 
taken  to  keep  it  in  order,  to  guard  it  from  injury  and  to  preserve  it  in 
its  original  beauty,  or  it  soon  shows  neglect,  and  is  speedily  ruined. 
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The  artificial  propagation  of  edible  fishes,  which  is  shown  by  experi- 
ments in  every  quarter  to  be  practicable,  and  also  in  a  high  degree 
economical  of  the  material  of  reproduction,  is  assuming  national  import- 
ance. Admitting  that  it  may  never  become  one  of  the  great  producing 
interests  of  the  nation,  it  must  be  acknowledged  that,  while  it  furnishes 
instructive  popular  experiments  in  natural  history,  and  gratifies  and 
educates  a  natural  taste  for  rural  pursuits,  it  undoubtedly  adds  to  the 
luxuries  of  generous  tables,  and  increases  in  some  degree  the  food  sui>- 
plies  of  the  people.  That  public  fisheries  can  be  improved  by  artificial 
means,  at  small  expense,  maybe  established  by  undoubted  proof  5  and  that 
he  who  accomplishes  such  a  result  is  a  public  benefactor,  will  be  readily 
admitted.  If,  as  science  asserts,  a  fish  diet  is  a  fortifier  of  the  brain, 
who  needs  it  more  than  the  restless,  rushing,  irrepressible  American! 

FISH  CULTUBE  NO  NOVELTY. 

The  Chinese,  who  keep  a  constant  supply  of  fish  in  their  rivers  and 
canals,  notwitnstanding  the  unexampled  density  of  their  population, 
have  practiced  fish-hatching  successfully  for  centuries.  Fish  are  theie 
so  cheap  that  a  penny  will  buy  enough  for  a  breakfast  for  a  small  family. 
An  ingenious  method  of  artificial  hatching  has  been  adopted,  which  is 
worthy  of  mention,  at  least  as  a  novelty.  The  business  of  collecting  and 
hatdiing  the  spawn  for  the  supply  of  owners  of  private  ponds  is  exten- 
sive. When  the  season  for  hatching  arrives,  the  operators  empty  hens' 
egg^  by  means  of  small  oi)ening8,  sudqng  out  the  natural  content^  and 
substituting  the  ova.  The  eggs  are  placed  for  a  few  days  imder  a  hen. 
E^noving  the  eggs,  the  coutmts  are  placed  in  water  wanned  by  the  heat 
of  the  sun,  the  eggs  soon  burst,  and  the  young  are  shortly  able  to  be 
removed  to  waters  intended  for  rearing  them. 

The  Eomans  were  adepts  at  fish  culture.  Sergius  Grata,  who  is 
reported  as  the  originator  of  artificial  oyster  beds,  grew  them  by  millions 
in  great  reservoirs  at  Baiae,  on  the  Lucrine  Sea,  and  built  a  ptUace  near 
for  convenience  in  serving  his  famous  oyster  suppers.  Lucullus  is  said 
to  have  sold  his  stock  of  fish  at  £35,000.  Some  epicures  nourished  pel 
breeds  of  fisli,  as  cattle  breeders  perfect  particular  strains  of  blood. 

WHAT  HAS  BEEN  ACCOlffPLISHED  IN  ETJBOPE. 

FrancCj  England,  Scotland,  and  Ireland,  among  other  European  states, 
arc  enjojong  a  manifest  increase  of  fish  supplies  irom  artificial  propaga- 
tion. Many  curious  facts  have  demonstrated  the  feasibility  of  restocldng 
the  salmon  rivers.  Loch  Shin,  a  lake  of  the  Sutherland  Mountains,  in 
Scotland,  having  as  an  outlet  the  salmon  river  Shin,  is  fed  by  four  rivers, 
the  Terry,  Fiack,  Garvie,  and  Curry,  which^  prior  to  1836,  contained  no 
salmon.  In  that  year  fish  of  the  outlet  nver  were  conveyed  in  their 
spawning  season  to  these  streams,  and  ever  since  their  progeny  have 
passed  through  the  lake  to  their  native  waters. 

The  Tay  of  Scotland,  in  which  salmon,  formerly  abundant,  became 
nearly  extinct,  has  now  a  plentifal  supply,  through  the  efforts  of  the 
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pisciculturists  Buist  and  Brown,  at  their  propagating  establishment  at 
Stormontfield.  The  cost  has  be^n  trifling.  The  Eobe  liiver,  in  Ireland, 
by  means  of  a  fishway  two  miles  in  length,  five  rods  wide,  with  a  fall  of 
thirty  feet,  has  assumed  importance  as  a  salmon  stream.  A  fall  in  the 
Claregalway  has  been  artificially  smmounted,  and  one  of  the  best  fish- 
eries in  Great  Britain  is  the  result. 

In  the  larger  streams  of  Franco  a  good  beginning  has  been  made. 
Basins  have  been  dug  along  the  shores  of  some  of  them,  furnished  with 
canals  for  ingress  and  egress  of  the  water,  which  have  proved  safe  har- 
bors for  fecundated  ova  and  the  young  that  are  too  small  to  risk  the 
dangers  of  the  stream.  The  parent  fishes  volujitarily  seek  these  artificial 
spawning  beds  and  deposit  their  roe,  where  a  much  larger  than  the  usual 
proportion  of  eggs  will  be  hatched.  The  damage  to  fish  spawn  from  citj* 
sewers  is  avoid^  by  these  works,  wherever  constructed.  T\vo  years  ago 
there  were  eighty  such  basins  distributed  through  tliirt>-five  departmente> 
of  France,  at  a  cost  of  only  $5,000 — about  $60  each.  As  early  as  in  1861 
six  millions  of  fish  had  been  turned  out  of  these  basms.  Protection  is 
accorded  to  all  fish  in  the  spawning  season ;  none  can  lawfully  be  taken 
except  for  fish  breeding.  From  the  celebrated  piscicultural  laboratory 
at  Huningue,  near  Bale,  on  the  Ehine,  supported  by  the  government  of 
France,  millions  of  eggs  of  the  Danube  salmon,  f Ombre  chevalierj  and 
other  valuable  kinds,  are  annually  distributed  to  the  chief  rivers  of  the 
country.  They  are  packed  in  wet  moss  and  inclosed  in  wooden  boxes. 
People  are  employed  to  procure  these  eggs  from  the  rivers  and  lakes  of 
Switzerland,  and  from  the  Ehine  and  Danube,  and  are  paid  Is.  Sd.  per 
thousand.  The  spawn  of  a  fish  weighing  twenty  pounds  often  yields  to 
the  pisciculturist  a  sum  equivalent  to  eight  dollars  in  our  currency.  A 
considerable  trade  has  arisen  in  fish  eggs. 

It  is  claimed  that  the  artificial  breedmg  of  oysters  in  France  pays  an 
average  profit  of  a  thousand  per  cent.  Eesults  have  been  equally  satis- 
factory in  England. 

The  variety  essayed  in  operations  of  French  pisciculture  is  Avonderful. 
Even  the  muscle  is  grown  artificially.  Nor  is  this  a  new  thing ;  for  a 
muscle  farm  near  Eochelle  has  been  cultivated,  it  is  claimed,  for  himdreds 
of  years.  The  muscles  are  grown  on  frames  of  basket  work,  called 
bouchoiSj  and  are  larger  than  those  grown  naturally,  and  of  superior 
flavor. 

The  information  concerning  fish-breeding  exi>eriments,  with  details  of 
accomplished  results,  was  quite  full  and  satisfactory,  as  reported  from 
all  parts  of  France,  at  the  International  Exjwsition  of  Fisheries,  recently 
held  at  Arcachon,  in  that  country.  Many  rivers,  almost  destitute  of  fish 
a  year  or  two  previous,  had  been  restocked  to  a  wonderful  degree. 

At  Ooncameau,  in  Lower  Brittany,  are  large  viviers  or  tanks,  hewn 
out  of  solid  rock  to  the  depth  of  ten  feet — one  containing  only  lobsters, 
anotiier  turbot  and  rock  fish,  and  others  still  the  nurseries  of  fish  of 
various  kinds.  This  establishment  is  under  government  management, 
and  is  self-supporting,  the  sale  of  fish  more  than  paying  the  ex]>enses. 

Lake  trout  and  salmon  are  bred  in  the  Lake  of  Geneva,  in  Switzerland, 
by  the  efforts  of  Professor  Ohavannes,  who  receives  a  stipend  of  eight 
hundred  frtmc^  from  the  government  and  the  right  of  fishing  in  a  small 
stream  near  Granson,  at  the  south  end  of  Lake  Neufchatel. 

At  Oortaillod,  south  of  Neufchatel,  Dr.  0.  Vauga  also  receives  eight 
hundred  francs  per  annum  for  efforts  toward  increasing  the  lake  trout 
in  the  Lake  of  Xeufchatel.  In  the  second  year  of  his  operations  he 
turned  out  eighty  thousand.  He  has  adopted  a  novel  method  of  friicti- 
lying  the  roe.    Instead  of  letting  the  roe  fall  into  the  water,  he  allows 


Digitized  by 


Google 


Digitized  by  LjOOQ iC 


Digitized  by  VjOOQ IC 


BECENT  PBOGEESS  IN  FISH  CULTURE.         321 

it  to  fall  ux>on  the  bottom  of  a  dean,  dry  vessel,  and,  pouring  water 
enough  over  it  to  cover  it,  he  expresses  a  few  drops  of  milt,  so  &at  the 
water,  when  stirred,  becomes  slightly  colored,  ta  about  a  minute  he 
pours  off  the  water,  replaces  it  with  firesh  water,  and  transfers  the  roe 
tiO  the  hatching-boxes.  He  obtains  in  this  way  sixty  per  cent,  while  at 
Huningue  thirty  to  thirty-five  per  ceskt.  only  are  hatched. 

The  fish-breeding  works  at  Huningue,  near  BSle,  were  built  in  1852, 
upon  a  plan  of  Professor  Coste,  of  Paris,  at  a  cost  of  30,000  francs, 
and  have  since  been  greatly  enlarged.  Water  is  conveyed  from  springs, 
oy  an  underground  canal  two  thousand  feet  long,  into  a  building,  in 
which  it  is  divided  into  three  parallel  canals  two  feet  wide,  the  bottoms 
covered  with  gravel,  and  gratings  laid  down  on  which  to  place  the 
hatching-boxes,  whicn  are  eighteen  inches  long  and  six  broad,  placed  in 
rows  of  four  through  the  length  of  the  canal.  These  boxes  contain  each 
two  thousand  roe  "corns,''  and  seven  millions  are  annually  received  iato 
tthe  establishment  from  Swi^erland,  North  Austria,  and  other  regions. 
In  1865,  fourmillionsof  roe^coms^were  distributed  to  private  individuals, 
and  three  hundred  to  four  hundred  thousand  small  fry  were  hatched. 
For  transportation  of  the  latter,  round,  tin  jars  are  used,  ten  inches  high 
and  nine  inches  in  diameter.  They  are  half  filled  with  water,  with  which 
air  is  mixed  through  a  perforated  pipe  fastened  to  the  bottom.  In  such 
a  vessel  three  thousand  three  months  old  can  be  conveyed,  the  water 
being  changed  once  in  three  hours. 

SUCCESSFUL  EXPEEIMENT  IN  AFEICA. 

The  following  extract  from  a  letter  received  from  Hon.  Amos  Perry, 
Fnited  States  consul  at  Tunis,  in  Algiers,  gives  information  concerning 
a  profitable  and  somewhat  novel  mode  for  raising  fish  for  market : 

"At  Bizerta,  a  maritime  city  of  seven  thousand  or  eight  thousand 
inhabitants,  situated  about  fifty  nules  from  here,  is  a  contrivance  for 
the  production  of  fish,  which  may  merit  some  attention. 

"A  small  stream  running  into  the  sea  is  widened  out  just  above  the 
city  into  a  shallow  pond  of  some  sixty  or  a  hundred  acres.  The  water  in 
this  pond  is  at  no  time  much  above  the  level'of  the  sea,  and  at  times  the 
water  flows  profusely  back  from  the  sea  into  the  pond.  Most  of  the  area 
of  this  pond  has  been  from  time  immemorial  divided  into  twelve  apart- 
ments, separated  by  an  upright  cane  fence,  which  allows  the  water  to 
circulate  through  all  the  apartments,  and  at  the  same  time  prevents  the 
fish  in  the  difierent  apartments  from  communicating  with  each  other. 
Each  of  these  apartments  is  said  to  contain  a  different  kind  of  fish. 

"  These  fishing  grounds  are  under  municipal  control.  No  one  is  allowed 
to  approach  them  except  the  officers  of  the  government.  The  officers  are 
said  to  take  the  fish  from  the  same  apartment  for  one  entire  month,  and 
then  to  leave  that  ground  unmolested  for  the  next  eleven  months  ensuing. 

"  The  fish  are  taken  in  nets  at  a  fixed  hour  each  day.  When  I  witnessed 
the  operation,  several  boatioads  of  fish  were  brought  ashore  and  deposited 
ill  the  government  fish-house.  There  they  were  careftdly  sorted  over. 
Persons  from  the  city  and  from  villages  near  by  were  on  hand  to  get 
their  daUy  supply,  at  an  expense  merely  nominal.  Most  of  the  fish  were 
put  Into  baskets  and  sent  off  on  camels  and  mules  to  supply  the  markets 
of  Tunis  and  different  points. 

^^  I  could  not  learn  that  any  artificial  means,  other  than  those  named, 
have  ever  been  employed  for  breeding  these  fish.    Our  consular  agent 
at  Bizerta  informs  me  that  the  profits  realized  by  the  government  are 
from  twelve  thousand  to  fifteen  thousand  dollars  a  yonr." 
21 
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^WHAT  MAY  BX  DOBH  IN  THIS  COXJNTBT. 

It  may  be  said  that  foreign  rulers  may  amuse  themselves,  and  possibly 
attempt  to  aid  in  feeding  their  hungry  subjects,  with  increase  of  food 
supplies,  by  the  practice  of  the  art  of  pisciculture,  but  that  the  fertile 
fields  and  teeming  waters  of  this  continent  require  no  supplementary 
resources  of  an  art  of  so  doubtful  productive  value.  With  a  population 
of  forty  millions,  to  become  eighty  m  twenty-five  years,  and  no  one  knows 
how  soon  to  equal  that  of  Europe,  it  is  unwise  to  contemn  any  source  of 
production,  and  rank  folly  to  aUow  so  great  a  delicacy  as  the  speckled 
brook  trout  ( Salmo  fontinalis)  to  become  extinct,  as  has  the  sea-going 
salmon  (Salmo  salarj  very  nearly  upon  our  eastern  coast.  The  shad 
fAlosa  prcestabilisj  is  becoming  comparatively  scarce  in  all  our  waters. 
And  why  should  not  the  lakes  and  ponds  of  the  East,  ftdl  of  yellow  perch 
and  pickerel,  be  stocked  with  the  6ui)erior  black  bass  fOrystesfasciatu^) 
and  white  fish  fGorcgonus  alba  J  and  other  faluable  kinds  f  It  has  been 
done  successfully  in  a  few  cases ;  why  may  it  not  be  done  generally  ! 

Legislative  protection, — It  is  an  internal  improvement  that  governments 
may  properly  favor,  not  by  enterprises  in  pisciculture,  but  by  laws  for 
its  protection.  The  genius  of  our  institutions  favors  the  remitting  to 
local  legislation  of  such  regulations  as  are  necessary  for  the  conserva- 
tion and  replenishing  of  this  element  of  food  supply ;  and  the  peculiar 
requirements  of  each  section  may  be  better  met  by  laws  framed  to  meet 
the  specific  want.  While  this  is  conceded  to  be  true,  it  is  evident  that 
the  general  government  may  properly  encourage  in  a  variety  of  ways 
and  with  superior  efficiency  the  practical  development  of  this  new 
branch  of  national  economy.  The  Report  of  Agriculture  may  appropri- 
ately show  how  valuable  an  adjunct  to  its  store  of  food  supply  for  family 
use  the  fish  preserves  of  the  farm  may  become.  When  farm  labor  is  too 
valuable  to  be  used  in  hunting  very  small  game  and  fishing  in  preca- 
rious waters  for  obtaining  a  needful  variety  of  animal  food,  it  is  at  least 
wortJi  an  inquiry  whether  a  cheap  and  abundant  occasional  substitute 
for  salt  pork  may  not  be  found,  when  chickens  or  eggs  are  not  always 
available  and  roasts  of  4)eef  and  legs  of  mutton  are  only  possible  at  irreg- 
ular intervals.  Congress  may  appropriately  direct  experiments  or  in- 
vestigations, which  would  promise  practical  results  of  general  accept- 
ance, if  such  tests  should  not  otherwise  be  made  as  well  or  as  promptly; 
or  it  may  introduce  valuable  foreign  species  of  food  fishes,  such  as  the 
gourami,  described  in  the  report  of  186C,  if  such 'acclimation  should  be 
deemed  necessary  while  our  native  suppUes  are  so  various  and  so  valu- 
able. 

The  Commissioner  of  Agriculture  has  been  urged  to  ask  the  attention 
of  Congress  to  this  subject  by  many  interested  in  fishing  and  fisheries, 
among  them  Messrs.  Robert  B.  Roosevelt  and  Seth  Green,  of  the  New 
York  Commission;  Royal  Phelps,  president  of  the  New  York  Sports- 
man's Club ;  W.  J.  Hayes,  secretary  of  the  same  organization ;  Francis 
E.  Spinnen  Treasurer  of  the  United  States ;  and  many  others — from 
whom  the  following  petition  has  been  received. 

"The  undersign^,  having  been  impressed  with  the  vast  importance  to 
the  country  of  augmenting  all  its  resources  connected  with  the  supply 
of  food,  and  convinced,  either  from  experiments  made  by  themselves  or 
by  studying  recorded  facts  and  the  experience  of  others,  that  the  supply 
of  fresh  and  salt-water  fish  can  be  p'eatly  increased  by  a  little  care  and 
attention  devoted  to  their  propagation,  would  suggest  to  you  the  propri- 
ety of  applying  to  Congress  for  a  moderate  appropriation  to  be  expended 
under  the  direction  of  your  Department  in  organizing  operations  for  prop- 
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agating  shad  in  the  rivers  frequented  at  present  by  these  valuable  fish, 
^  urgent  grounds  for  this  action,  we  would  call  your  attention  to  the 
fact  of  tJie  ^vancing  price  and  rapid  diminution  in  numbers  yearly  taken 
of  these  fish,  as  well  as  to  the  exx)eriments  njade  in  the  IS'ew  England 
States  during  the  last  year,  which  conclusively  show  that  shad  can  be 
readily  and  rapidly  propagated,  and  that  their  numbers  can  be  multi- 
plied very  largely  at  a  small  expense  in  time  and  trouble,  and  by  means 
and  appliances  so  simple  that  every  one  can  understand  them.  Believing 
that  this  is  a  matter  of  vast  national  importance,  and  trusting  that  it 
will  meet  your  favorable  consideration,"  etc. 

Protection  for  the  Pacific  salmon  rivers  an  urgent  necessity. — It  is  of  the 
utmost  importance  that  combined  federal  and  State  action  should  at 
once  be  taken  to  prevent  the  despoiling  of  the  salmon  rivers  of  the 
Pacific  coast.  If  the  strong  arm  of  law  is  not  interposed,  but  few 
years  will  elapse  before  the  efforts  of  fish  breeders  will  be  caUed 
into  requisition  to  restore  the  salmon  to  those  waters.  The  fisheries  are 
now  worth  millions.  K  protected,  they  may  continue  to  yield  millions 
annually ;  if  neglected  for  a  few  seasons,  they  will  shortly  become  worth- 
less. Laws  should  be  enacted  at  once,  first,  requiring  fishways  over 
every  dam  erected ;  second,  limiting  the  time  and  moae  of  capture.  The 
general  government,  at  the  next  session  of  Congress,  should  enact  such 
a  law  for  the  Territories,  and  the  legislature  of  Oregon  should  lose  no 
time  in  passing  a  similar  enactment. 

Recent  State  legislation, — The  New  York  legislature  amended  their 
fishing  laws,  April  22, 1868,  imposing  upon  the  commissioners  the  addi- 
tional duty  of  undertaking  the  artificial  propagation  of  shad,  white  fish, 
and  salmon  in  the  waters  of  the  State,  and  appropriating  ten  thousand 
dollars  to  defray  the  cost  of  the  undertaking.  The  act  prohibits  the 
taking  of  shad  in  the  Hudson,  except  between  March  15  and  June  15 
in  each  year,  under  penalty  of  one  hundred  dollars  and  a  forfeit  of  nets 
employed.  It  forbids  fislung  with  any  net  or  seine,  between  sunset  on 
Saturday  evening  and  sunrise  Monday  morning,  and  requires  the  open- 
ing for  the  free  passage  of  fish,  of  all  pounds,  weirs,  or  nets  during  the 
same  period.  Meshes  of  nets  or  seines  must  measure  four  and  a  half 
inches  in  Lake  Ontario,  and  five  inches  in  all  other  waters,  during  the 
season  of  spring  fishing. 

Connecticut  has  a  recent  law  restricting  fishing  from  March  16  to 
June  15,  and  forbidding  the  use  of  meshes  smaller  than  five  inches,  upon 
penalty  of  a  fine  of  four  hundred  dollars;  and  the  restriction  as  to  the 
Thames  Eiver  is  made  operative  from  May  1  to  October  1.  Salmon  are 
not  permitted  to  be  taken  until  March,  1872.  Three  conmiissioners  are 
authorized  to  be  appointed  by  the  governor  for  one  year,  and  paid 
three  dollars  per  day  for  actual  services,  and  their  expenses  when  on 
ofScial  duty. 

The  Massachusetts  legislature,  at  its  last  session,  enacted  several  im- 
portant laws  relating  to  fishing  and  fisheries.  One  prohibits  the  taking 
of  shad  in  the  Connecticut  Eiver  at  any  other  time  than  between  March 
16  and  June  16,  under  forfeiture  of  one  hundred  dollars ;  and  fifty  dol- 
lars is  the  forfeit  for  taking  salmon  prior  to  March  15, 1872.  All  fishing 
after,  sunset  Saturday  evening  and  before  sunrise  Monday  morning  is 
prohibited,  and  weirs  and  pounds  must  be  kept  open  during  the  same 
period,  under  penalty  of  a  fine  of  four  hundred  dollars. 

A  general  law,  entitled  "An  act  forencouraging  the  cultivation  of  useful 
fishes,'^  was  passed,  the  more  important  provisions  of  which  are  as  fol- 
lows :  A  board  of  three  commissioners  of  inland  fisheries  is  organized, 
each  member  to  serve  five  years,  and  to  be  empowOTcd  to  enlbrce  all 
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fishery  laws,  remove  (smnmarily,  if  necessary)  all  illegal  fishing  gear 
and  other  obstructions  to  the  passage  of  migrd,tory  fish,  and  bnild  fish- 
ways  whenever  individuals  or  corporations  refuse  to  do  so,  the  expense 
recoverable  in  legal  action  against  such  proprietors.  The  commission- 
ers are  absolved  from  action  of  trespass.  Exclusive  control  of  fisheries 
in  ponds  of  not  more  than  twenty  acres,  or  those  created  by  artificial 
flowage,  is  granted  to  their  proprietors ;  those  of  greater  area  are  public ; 
but  the  commissioners  may  lease  any  of  them  for  the  purpose  of  culti- 
vating useful  fishes.  Any  riparian  proprietor  may  inclose  within  the 
limits  of  his  own  premises  the  waters  of  a  stream  not  navigable,  provided 
he  furnishes  a  suitable  passage  for  migratory  fishes  frequenting  such 
waters ;  and  cultivated  fishes  are  made  the  absolute  property  of  l£e  per- 
son propagating  or  maintaining  them.  First  violations  of  this  provision 
are  punished  by  fines  of  one  to  twenty  dollars ;  repetitions,  five  to  fifty 
doUars.  No  tidal  stream  shall  be  considered  navigable  above  a  point 
having  a  channel  four  feet  deep  during  three  hours  nearest  to  high 
tide. 

A  fish  cultivator  may  take  fish  in  his  own  waters  at  any  time,  and 
sell  them  even  during  periods  when  fishing  is  prohibited,  but  not  at  such 
time  for  food  purposes.  Fishing  with  sweep-seine,  hand  or  dip  net,  with 
meshes  less  than  five  inches  in  length,* in  certain  rivers  named,  between 
April  15  and  December  15,  is  punishable  by  a  fine  of  twenty-five  dol- 
lars y  and  the  same  penalty  is  prescribed  for  obstruction  by  such  nets  of 
more  than  two-thirds  of  the  width  of  a  stream,  or  hauling  a  seine  within 
half  a  mile  of  a  point  so  fished  within  an  hour  previous. 

In  all  of  the  minor  streams  fishing  for  salmon  or  shad  is  allowed  in  its 
season,  only  on  four  days  of  each  week — Monday,  Wednesday,  Thurs- 
day, and  Saturday — except  by  hook  and  line.  Market  superintendents 
and  other  oflicers  are  fined  for  neglect  to  inform  upon  illegal  offering  of 
fish  for  sale.  The  taking  of  trout  and  land-locked  salmon  by  any  other 
means  than  by  hook  and  hand-line  is  prohibited,  and  heavy  penalties 
are  attached  to  taking  or  selling  salmon  from  the  1st  of  August  to  the 
1st  of  May,  of  land-locked  salmon  from  September  20  to  March  20,  of 
bhick  bass  from  December  1  to  June  1,  and  of  smelts  or  white  bass  from 
March  15  to  June  1.  All  protection  is  withdrawn  from  pickerel  and  eels. 
This  law  was  draughted  and  urged  by  Theodore  Lyman,  commissioner  of 
Massachusetts  fisheries,  and  is  perhaps  the  most  radical  and  protective 
ujwn  the  statute-books  of  any  State. 

Commissioners  of  fisheries. — ^The  State  governments  of  the  eastern 
and  middle  States  have  already  appointed  commissions  for  the  encour- 
agement of  fish  culture.  The  following  is  a  list  of  commissioners  of 
fisheries  of  the  several  States  which  have  taken  official  notice  of  this 
subject,  so  far  as  they  have  come  in  communication  with  this  Depart 
ment: 

Maine :  Charles  G.  Atkins,  Augusta ;  Nathan  W.  Foster,  East  Machias. 

New  Hampshire:  W.  A.  Sanborn,  Weirs;  W.  W.  Fletcher,  Concord; 
Thomas  E.  Hatch,  Keene. 

Vermont:  A.  D.  Hager,  ProctorsvUle;  Charles  Barrett,  Grafton. 

Massachusetts:  Theodore  Lyman,  Brookline;  Alfred  E.  Field,  Green- 
field; G.  A.  Brackett,  Winchester. 

Connecticut:  Henry  Woodward,  Middletown;  James  Eankin,  Old  Say- 
brook;  James  A.  Bill,  Lyme. 

Bhoide  Island:  Alfred  A.  Beed,  Apponaug;  Newton  Dexter,  Provi- 
dence. 

IJew  York:  Horatio  Seymour,  Ithica;  Seth  Green,  Mimiford;  Eobert 
B.  Boosevplt,  Now  York  City, 
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Pennsylvania:  James  Worrall,  Hamsburg. 

At  a  recent  convention  of  these  commissioners  lield  in  New  York  City, 
the  following  resolutions  were  adopted,  and  may  be  taken  as  the  views 
of  these  officers  upon  the  practical  aspects  of  tMs  subject: 

^^  Whereas  both  the  marine  and  inland  fisheries  of  the  Atlantic  States 
imve  much  deteriorated,  and  a  vast  source  of  supply  of  food  for  the 
people  has  been  greatly  injured  by  causes  entirely  within  the  control  or 
legislation;  and  whereas  the  present  yield  of  fish  from  the  salt  and  fresh 
waters  could  be  largely  increased  by  simple  measures  for  their  protec- 
tion and  propagation: 

^'Besolvedy  That  every  effort  should  be  made,  not  only  in  the  States 
represented  in  this  convention  but  in  all  those  which  border  on  the 
Atlantic  Ocean,  to  draw  legislative  attention  to  the  subject,  and  to  effeet 
such  modification  of  old  laws  and  enactment  of  new  ones  as  will  conduce 
to  the  restoration,  development,  and  protection  of  the  public  fisheries. 

^^Besolvedj  That  the  subject  is  of  vast  importance  to  the  people,  and 
should,  by  every  means  possible,  be  placed  before  them  in  its  true  light, 
in  order  that  tiiey  may  understand  ftdly  the  benefit  which  may  be 
obtained  by  the  community  by  proper  care  of  this  valuable  branch  of 
the  public  natural  resources. 

^^Besolvedj  That  laws  in  adjacent  States  should  be  concurrent  and 
uniform^  in  order  that  there  may  be  no  conflict  between  the  owners  of 
different  parts  of  a  stream  or  coast,  and  that  the  same  object  may  be 
kept  in  view  by  all. 

^'Besolvedj  That  fish  culture,  both  by  the  artificial  impregnation  of  the 
ova  and  by  the  modifications  of  obstructions  which  have  reduced  the 
natural  area  of  the  spawning-grounds  of  the  fish,  although,  aa  yet,  com- 
paratively in  its  infancy,  has  yielded  most  satisfactory  results,  and  will 
furnish  valuable  assistance  in  stocMng  or  replenishing  public  waters. 

"i&woteed,  That  the  true  interests  of  the  fishermen  accord  absolutely 
with  the  advantage  of  the  public,  and  that  legislation  should  not  be 
Uostile  to  them,  but  tend  to  develop  this  conformity,  improve  the  fish- 
<^ries,  and  benefit  the  public'' 

The  New  York  commissioners  recommend  immediate  steps  toward 
breeding  shad  in  the  Hudson  on  a  scale  to  produce  early  and  marked 
results.  They  would  use  four  hundred  boxes  with  a  capacity  of  fourteen 
millions  of  young  fry  daily,  or  three  hundred  millions  in  the  season,  and 
would  require  the  services  of  fifty  men,  and  an  expenditure  of  ten 
thousand  doUars.  They  would  prohibit  fishing  on  the  Hudson  after 
June  15,  and  the  use  of  nets  with  meshes  smaller  than  five  inches, 
and  all  Sunday  fishing  whatever. 

Alfred  D.  Uager,  commissioner  for  Vermont,  in  writing  concerning 
thiB  restoration  of  the  shad  and  salmon  fisheries,  declares  the  Connecticut 
to  have  been  once  as  good  a  sabnon-producing  stream  as  any  in  America, 
though  that  valuable  fish  has  scarcely  been  known  for  years  within  its 
waters,  and  believes  "that  by  constructing  suitable  fishways  over  the 
dams,  and  placing  the  young  fry  in  our  streams,  the  fish  will  again 
become  abundant.^'  Concerning  recent  operations,  he  says:  "The  legis- 
lature of  last  year  (1868)  failed  to  make  any  appropriation  for  the  pur- 
chase of  young  salmon  now  being  raised  by  Mr.  Stone,  of  Charlestown. 
New  Hampshire,  but  tlie  commissioners  propose  to  place  a  few  thousahd 
in  the  Vermont  rivers  the  ensuing  spring.  Many  of  the  enterprising 
citizens  of  the  State  have  commenced  the  culture  of  trout  in  artificial 
ponds,  and,  judging  from  the  favorable  results  already  attained,  it  is 
reasonable  to  suppose  that  within  a  few  years  the  raising  of  fish  for 
market  will  become  one  of  the  profitable  industrial  pursuits  of  the  State." 


Digitized  by 


Google 


326  AGRICULTURAL  REPORT. 

It  may  not  l)e  generally  known  that  the  Connecticut,  which  forms  the 
boundary  between  Vennont  and  New  Hampshire,  is.  altogether  within 
the  latter  State,  the  line  being  low-water  mark  on  the  western  shore, 

A  note  from  Eobert  B.  Eoosevelt,  a  member  of  the  New  York  com- 
mission, states,  as  the  result  of  his  observations  upon  several  of  the 
southern  rivers,  that  the  shad  fisheries,  formerly  so  prolific  and  regarded 
as  practically  inexhaustible,  are  greatly  depleted.  The  fishermen,  while 
complaining  of  the  reduction  of  their  business,  manifested  no  disposition 
to  accept  the  suggestion  or  aid  of  himself  or  Mr.  Green  toward  restor- 
ing their  former  prosperity ;  and  the  conclusion  was  reluctantly  adopted 
that  if  anything  of  importance  was  accomplished,  it  must  bo  done  by 
the  general  government. 

In  a  recent  letter  to  the  Commissioner  of  Agriculture,  Seth  Green, 
one  of  the  commissioners  of  fisheries  of  New  York,  whose  labors  in  fish- 
hatching  have  been  remarkably  successful,  (and  wnose  success  has  been 
acknowledged  by  the  Paris  SodiU  WAcolimatatum  in  an  award  of  a  silver 
medal,)  writes  as  follows : 

"  Last  spring  I  visited  the  James,  Potomac,  Susquehanna,  Delaware, 
Hudson,  Connecticut,  and  Merrimac  Elvers,  and  find  that  aU  the  fisheries 
are  failing,  a  less  number  of  shad,  herring,  alewives,  &c.,  being  taken 
each  year.  The  chief  cause  of  this  decline  is  the  great  amount  of  fish- 
ing tackle  used  on  the  rivers,  the  take  being  greater  than  the  increase. 
The  rivers  can  all  be  restocked  artificiaUy,  but  not  without  legislation. 
The  fishermen  want  to  take  the  last  fish,  but  no  one  of  them  wiQ  do  any 
hatching  for  fear  some  other  fisherman  may  take  some  of  the  fish. 

"  The  season  varies  in  aU  the  rivers.  After  a  certain  season  in  each 
river,  there  should  be  no  fish  taken  except  for  artificial  propagation. 
The  rivers  must  be  farmed  from  one  end  to  the  other.  You  might  as 
well  undertake  to  raise  produce  on  one  farm  to  feed  a  country,  as  to 
hatch  fish  enough  at  one  fishery  to  stock  the  river.  They  should  be 
hatched  at  every  fishery,  and  when  the  fishermen  put  back  in  the  river 
a  thousand  fifi*i  for  every  one  taken  out,  there  will  be  plenty  of  fish,  and 
that  will  be  done  when  the  legislatures  make  laws  recommended  by  the 
commissioners  of  fisheries.  But  when  the  fish  commissioner  prepares  a 
bill,  after  long  experience  and  careftil  consideration  as  to  what  is  requi- 
site and  preper,  the  legislator  thinks  a  few  minutes  to  see  if  he  or  his 
friends  are  to  be  interfered  with,  and  strokes  his  beard  very  knowingly; 
and  there  are  so  many  such  to  convince  that  you  are  right,  that  it  is 
almost  impossible  to  get  a  bill  through. 

"  I  think  the  hot  weather  has  killed  a  great  many  fish  in  all  the  rivers 
and  bays.  On  the  12th,  13th,  14th,  15th,  and  16th  of  July,  the  water  in 
the  Connecticut  Eiver  stood  at  from  eighty-two  to  eighty -eight  degrees. 
I  saw  many  dead  shad  in  the  river,  and  the  fatality  must  have  bean 
much  greater  in  the  less  rapid  rivers,  bays,  lakes,  and  ponds,  and  I 
think  it  a  serious  loss  to  the  country. 

"  I  began  to  operate  June  18,  at  Holyoke,  on  the  Connecticut  Eiver, 
and  hatched  about  forty  millions  of  shad  by  July  12,  when  the  water 
became  so  warm  that  it  cooked  the  spawn  in  the  boxes.  Shad  cannot  be 
hatched  successfully  in  water  warmer  than  seventy-eight  degrees.  Shad 
spawn  cannot  be  carried  more  than  two  days' journey.  All  the  water  of 
this  country  can  be  filled  with  fish  adapted  to  them.  Every  acre  of 
water  is  worth  two  acres  of  land  if  properly  farmed.  Most  persons  sup- 
pose that  it  can  be  done  at  trifling  expense.  It  can  be  done  cheap,  but 
it  cannot  be  done  for  nothing.  Spend  one-thousandth  part  of  the  sum 
spent  in  tilling  the  land,  in  cultivating  the  water,  and  fish  may  be  sold  in 
our  markets  at  two  cents  per  pound. 
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<<  I  hatched  abont  five  hondred  thousand  trout  last  season,  and  sold 
about  five  hundred  thousand  impregnated  trout  spawn.  Those  who  fol- 
lowed my  directions  hatched  a  fiair  proportion.  I  send  the  spawn  to  any 
part  of  the  United  States,  by  express,  and  have  sent  them  to  theKocI^ 
Kiountains  by  mail  and  express.  The  young  fish  can  be  sent  almost  any 
distance,  if  sent  in  January  or  February.  In  hot  weather  they  do  not 
carry  well.  I  have  trout  growing  in  almost  every  State  in  the  Union. 
All  the  spring  streams  in  the  country  can  be  stocked  with  trout.  I  spent 
two  weeks  on  the  Hudson  Eiver  and  hatched  a  few  shad,  but  I  cannot 
do  anything  without  legislation.'' 

He  gives  minute  directions  for  the  care  of  the  ova  of  trout,  the  mode  of 
packing  for  transportation,  and  the  proper  management  in  hatching.  He 
is  able  to  send  the  eggs  to  any  part  of  the  country,  or  to  Europe,  with- 
out loss,  packing  in  moss  within  a  tin  bucket,  which  is  placed  in  another 
vessel,  with  sawdust  between  them  to  guard  against  sudden  changes  of 
temp^ture. 

In  January,  1869,  a  quantity  of  impregnated  spawn,  put  up  at  his 
establishment,  was  sent  by  Mr.  Eoosevelt  to  Frank  Buckland,  the  well- 
Known  naturalist  and  British  superintendent  of  fisheries.  They  were 
packed  in  moss  in  a  can,  which  was  placed  in  ^  larger  can,  the  space 
between  being  filled  with  sawdust,  and  forwarded  in  the  ice  room  of  the 
steamer  City  of  Baltimore.  The  eggs  were  found  in  fine  condition,  with 
only  one  or  two  white  or  dead  ones. 
.   Mr.  Green  gives  the  following  directions  for  handling  the  spawn: 

^^  Pick  the  moss  carefully  off  from  the  top  of  the  spawn.  Then  put  the 
box  in  a  pan  of  water  and  turn  it  nearly  bottom-side  up,  and  pick  the 
moss  out  carefully.  The  spawn  will  sink  to  the  bottom,  and  you  can 
pick  the  moss  out  of  the  pan.  If  there  is  a  little  left  it  will  do  no  harm. 
Then  pour  the  spawn  in  your  hatching-trough,  by  holding  the  edge  of 
your  pan  under  water^  and  place  them,  without  touching  the  spawn,  by 
agitating  the  water  with  the  bearded  end  of  a  feather.  The  dead  spawn 
mil  turn  a  milk-white  color,  and  should  be  picked  out.  Yoqr  trough 
should  be  so  arranged  that  the  water  will  run  in  it  about  twelve  feet  per 
minute.  The  water  should  be  filtered  by  running  through  gravel  or  cloth 
screens,  to  prevent  the  sediment  from  reaching  the  spawn.  1  rtin  about 
one  incn  of  water  over  my  spawn,  and  if  any  sediment  gets  on  them  and 
is  allowed  to  remain  there  long,  it  will  surely  kiU  them.  Eemove  all 
sediment  with  the  bearded  end  of  a  quill,  by  agitating  the  water,  with- 
out touching  the  spawn. 

"  Large  ponds  with  but  little  water  get  too  warm  in  summer  and  too 
cold  in  winter  for  trout  to  do  well.  It  is  detrimental  to  have  any  other 
fish  with  trout.  Any  kind  of  fish  or  fish  spawn  is  good  for  feed.  The 
young  should  be  fed  twice  per  day,  very  slowly ;  if  fed  fast  the  feed  sinks 
and  befouls  the  trough,  and  the  trout  will  sicken  and  die.  If  fed  regularly 
and  the  trough  kept  clean,  with  a  good  change  of  water,  and  not  kept 
too  thick,  they  wiU  live  and  do  well.    If  neglected  they  wiU  surely  die. 

^^The  sun,  sediment,  rats,  mice,  snails,  crawfish,  and  many  water 
insects  are  death  to  spawn.  My  troughs  are  twenty-five  feet  long,  and 
fifteen  inches  wide.  The  water  that  feeds  each  trough  would  go  tliSough 
a  half-inch  hole  with  a  three-inch  head.  Use  fine  gravel  that  has  no  iron 
rust  in  it.  My  troughs  are  three  inches  higher  at  the  head.  The 
average  temperature  of  the  water  is  forty-five  degrees,  and  the  fish  hatch 
in  seventy  days.  Evwy  degree  colder  or  warmer  will  make  about  six 
days'  difference  in  hatching.  Trout  hatch  the  soonest  in  warm  water. 
The  sac  on  their  bellies  sustains  them  for  forty  or  forty-five  days  after 
hatching,  then  they  need  food« 
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"  When  the  fish  are  hatched,  raise  the  water  in  the  tronghs  abont  four 
or  five  indhes  by  putting  on  a  piece  of  board  of  that  width  on  every  cross- 
piece,  thus  keeping  the  fish  separate— -about  an  equal  number  in  each 
square.  If  you  have  a  small  stream  of  shallow  water  near  the  head  of 
your  pond,  put  a  few  in  a  place  in  the  stream  and  pond,  and  they  will 
take  care  of  themselves  better  than  you  can.  The  object  of  distributing 
them  is  that  they  will  get  more  food.  All  old  streams  and  i)onds  have 
plenty  of  food  for  small  trout  and  large,  which  you  will  find  by  exam- 
ining the  moss,  sticks,  and  stones  in  your  ponds  and  streams,  as  they 
are  full  of  water  insects. 

"  The  fish,  after  hatching,  should  be  fed  twice  daily  for  two  or  three 
months,  then  once  a  day — the  grown  fish  once  a  day  or  oftener.  For 
the  young  fish,  liver  should  be  scraped  and  chopped  very  fine,  and 
(nixed  wi&  water,  to  give  it  about  the  consistency  of  clotted  blood.  Toss 
ihis  to  the  fish  a  little  at  a  time,  so  that  they  can  catch  and  devour  it 
oefore  it  reaches  the  bottom  of  the  trough ;  no  more  should  be  given 
than  the  fish  will  eat,  because  if  any  is  left  it  will  settle  to  the  bottom 
and  foul  the  water,  and  the  fish  will  sicken  and  die.  The  fish  may  be 
fed  on  curds,  fish  ofial,  or  other  animal  matter,  provided  it  be  small 
enough  for  them  to  swallow.'^ 

Trout  breeding  easy. — ^A  family  supply  of  trout  may  be  attained  with 
small  expense  and  little  labor  by  any  intelligent  owner  of  a  brisk  spring 
of  never-failing  cold  water,  if  the  location  is  so  sheltered  as  to  avoid  the 
risk  of  overflow  from  surfece  drainage.  Deep,  narrow  ponds  in  ravines 
protected  from  the  sun's  rays,  and  supplied  by  spring  water  through  an 
inch  pipe,  may  suffice  for  a  few  specimens,  and  serve  to  amuse  and  instruct 
the  amateur  proprietor ;  a  fountain  capable  of  filling  constantly  a  two- 
inch  pipe  yjill  sustain  a  trout  preserve  which  may  prove  a  source  of 
pleasure  and  profit ;  a  still  larger  stream  is,  of  course,  desirable,  and 
essential  as  weU,  if  anything  important  is  sought  to  be  a<50omplished. 
There  are  many  who  desire  to  undertake  a  very  simple  experiment  in 
pisciculture,  content  with  small  returns  in  the  pleasure  of  providing  a 
new  and  agreeable  feature  for  their  homesteads,  and  of  adding  a  new 
luxury  to  their  table  fare.  To  such  we  recommend  the  following  direc- 
tions of  Theodore  Lyman,  one  of  the  commissioners  of  Massachusetts : 
^'  The  simplest  hatching  apparatus  (without  a  house  at  all,  and  one  at 
command  of  anybody)  is  made  as  follows :  Close  below  a  spring-head  dig 
a  trench  a  foot  wide,  so  that  the  whole  water  shall  pass  through  it  gently. 
Fit  tightly  iuto  this  trench  a  box,  four  feet  long,  and  open  above  and  at 
each  end ;  the  water  will  now  flow  through  this.  Close  the  upper  end 
of  the  box  with  a  layer  of  coarse  sponge,  and  below  this  (down  stream, 
that  i^  add  two  flannel  strainers  stretcned  across  the  box.  Now  the 
water  will  still  flow,  but  will  he  filtered.  Close  the  lower  end  of  the  box 
with  a  metallic  gauze,  (the  bottom  of  an  old  sieve,  painted,  will  do,)  and 
add  a  movable  cover  on  top.  Now  you  have  a  closed  box  or  trough, 
through  which  a  stream  of  filtered  spring  water  flows  constantly.  Take 
;» ravel,  the  size  of  peas,  wash  it  till  clean,  and  spread  it  one  inch  thick 
on  the  bottom  of  the  box.  On  this  gravel  lay  trout  eggs,  so  that  they 
do  not  lie  on  top  of  one  another.  Examiue  them  daily  to  remove  the  dead 
ones,  or  any  dirt,  and  to  wash  the  filters  when  necessary.  They  will  all 
hatch  when  they  get  ready.  But,  how  to  get  these  eggs  I  In  October 
or  November  go  to  a  trout  brook  and  walk  softly  along  those  parts  of  it 
that  are  gravelly  and  have  runmng  water.  Peep  under  the  banks  and 
the  dead  logs  until  you  see  a  pair  of  trout  lying  close  together,  their 
heads  to  the  current.  With  a  hand-net,  dexterously  used,  both  may  be 
captured,  and  transferred  to  a  pail  of  water.    The  female  is  seen  to  be 
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the  stouter;  she  has  a  less-projeeting  imder-jaw,  and  her  fins  are  not  so 
red.  *  TaJte  her  up  tenderly/  and  do  not  go  poking  a  clumsy  thumb  into 
her  gills.  Pass  the  finger  and  thumb  with  a  gentle  pressure  along  the 
abdominal  region,  and,  if  the  flsh  is  *  ripe,'  the  eggs  will  flow  out  freely. 
They  should  be  received  in  a  pan  of  water.  Put  the  female  back ;  take 
out  the  male  and  press  him  in  like  manner,  and  allow  the  expressed 
milky  fluid  to  fall  into  the  same  pan.  Stir  the  water  with  the  hand, 
cover  it,  and  allow  it  to  stand  for  half  an  hour.  At  the  end  of  that  time 
the  eggs  which  had  stuck  fast  to  the  sides  will  become  free  and  roll 
about.  Now  gently  spread  the  eggs  on  the  gravel  of  the  trough,  and 
the  primary  work  is  done.  Should  the  female  not  prove  ripe,  keep  her 
a  few  days  in  a  pool  or  spring-hole.  The  flsh  thus  captured  for  breeders 
should  not  be  set  free,  but  kept  in  a  suitable  pool  tiU  the  next  season. 
Such  a  preserve  may  easily  be  made  by  digging  out  a  place  a  dozen  feet 
square  and  three  feet  deep,  grating  the  inlet  and  outlet,  and  leading  a 
stream  of  water  through  it.  The  breeding  fish  here  kept  will  feed  vora- 
ciously, and  will  eat  refuse  scraps  of  meat,  insects,  caterpillars,  clotted 
milk,  hasty  pudding  boiled  with  milk,  and  small  minnows.  Thus  fed, 
once  or  twice  a  day,  tiiey  grow  rapidly,  and  a  half-pound  fish  will  get  to 
«^  pound  in  a  year.  Meantime,  the  eggs  are  growing  also,  and  in  their 
way.  After  tiiree  or  four  weeks  two  dark  specks  appear  on  each  egg, 
and  these,  when  held  to  the  light,  are  seen  to  be  the  eyes  of  the  embryo, 
showing  through  the  translucent  shell.  This  is  a  good  time  to  pack  eggs 
tor  transportation.  Take  a  tin  box,  the  size  and  E^ape  of  a  pint  measure, 
collect  also  a  good  handful  of  peat  moss,  {Sphagnuniy)  and  wash  it  clean. 
Lay  a  stratum  of  wet  moss  in  the  bottom  of  the  box,  and  cover  the 
same  with  a  fold  of  the  gauze  called  ^  musquito  bar.'  On  this  gauze 
spread  gently  a  single  layer  of  eggs,  and  cover  them  with  a  second  fold 
of  musquito  bar.  Then  put  more  moss,  and  another  layer  of  eggs  in 
like  manner,  and  thus  continue  until  the  box  is  full.  Put  on  a  covef 
vdth  a  few  holes  in  it,  pack  the  tin  in  a  case  of  sawdust,  and  the  eggs 
are  good  for  a  month  without  opening.  When  they  are  unpacked  take 
the  moss  off  the  top,  then  lift  them  out  by  the  gauze,  and  place  them  in 
the  hatching-trough.  It  will  be  found  that  they  have  developed  almost 
as  maeh  in  the  wet  moss  as  they  would  have  done  in  the  water.  The 
tiny  embryo  may  be  seen  jerking  itself  uneasily  in  its  spherical  prison ; 
a  movement  that  continues  to  increase  until,  after  two  or  three  months 
from  impregnation,  (according  to  the  temperature  of  the  water,)  the  crea- 
ture bursts  its  shell  and  appears  in  all  its  grandeur,  looking,  to*  say  the 
truth,  more  like  a  spiritual  polliwog  than  areal  salmonide.  ThispoUiwog^s 
character  arises  from  the  great  yolk  sac,  or,  rather  call  it,  luivresacj  for  it 
bears  the  thirty  days'  rations  of  this  recruit.  AU  that  time  he  lies  still 
\vithout  foraging.  But  thereafter  we  must  issue  to  him,  for  now  he  ap- 
[)ears  as  a  genteel  minnow,  with  bars  on  his  sides.  Twice  or  thrice  a 
day  a  littie  clotted  milk,  ruobed  very  fine  in  water,  must  be  put  in  the 
trough,  and  the  fry  may  be  seen  eagerly  to  swallow  the  floating  particles. 
With  enough  food,  room,  and  water  they  will  grow  fast,  and  wiU  take 
larger  and  larger  morsels.  At  a  year  old  they  may  very  well  weigh  four 
ounces,  though  they  may  be  somewhat  larger  or  much  smaller,  according 
to  their  treatment.  Their  increase  will  depend  on  depth  of  water,  and 
quantity  and  variety  of  food." 

PHzes  for  fish-rearing. — ^The  Massachusetts  Society  for  Promoting 
Agricultiure  has  offered  two  prizes,  one  of  three  hundred  dollars  and  one 
of  two  hundred  dollars,  for  the  best  two  establishments  for  the  culture 
of  food-fishes  in  Massachusetts.  The  awards  wiU  be  made  March  1, 
1872,  and  are  to  be  determined  by  a  consideration  of  the  number  oJ 
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6i)ecies  cnltivated,  the  nmnber  and  condition  of  individaals.  thenomber 
of  eggs  hatched  and  young  reared,  and  the  neatness  and  economy  of 
the  establishment^  and  the  excellence  of  the  fixtures. 

Area  for  fish-farming. — Pew  realize  the  extent  of  inland  water  in 
which  fish  culture  can  aid  in  the  enlargement  of  food  production.  In 
the  State  of  New  York,  for  example,  the  area  of  lakes  is  pearly  half  a 
million  acres,  (4G6.457,)  the  coast  line  270  miles,  and  the  number  of 
lakes  647.  Of  the  larger,  Cayuga  is  35  miles  long ;  Seneca,  35 ;  Oneida, 
20;  Otsego,  20;  Chautauqua,  18:  Crooked,  18;  Canandaigua,  16;  Ska- 
neateles,  lu ;  Owasco,  12 ;  Hemlock,  8 ;  Uoneoye,  5,  and  Conesus,  5. 
These  waters  are  ample  for  the  annual  production  of  edible  fish  to  the 
value  of  many  millions  of  dollars,  sufficient  to  aid  materially  in  supply- 
ing subsistence  to  the  dense  population  of  the  State  of  New  York. 

As  New  York  is  thus  made  to  illustrate  the  extent  of  inland  waters, 
without  reference  to  the  chain  of  inland  seas  stretching  westward  to 
Minnesota,  the  seaboard  bays  and  estuaries  of  Maryland  and  Virginia* 
with  many  hundreds  of  miles  of  coast  line,  may  serve  to  show  how  vast 
an  area  of  tide-water  is  accessible  for  fish-producing  and  lish-catching 
purposes. 

WHAT  HAS  BEEN  DONE  BY  STATE  ACTION. 

As  early  as  1856  a  commission  upon  pisciculture  was  authorized  in 
Massachusetts,  which  resulted  in  a  few  experiments  and  a  report 

In  April,  18G5,  ^ypon  remonstrance  of  Kew  Hampshire  and  Vermont 
against  preventing  migration  of  fishes  by  high  dams  on  the  Connecticut 
and  Merrimack  Kivers,  the  legislature  appointed  two  conunissioners, 
Theodore  Lyman  and  Alfred  A.  Reed,  to  investigate  the  question.  In 
December  of  the  same  year  these  commissioners  reported  to  the  gover- 
nor and  council,  and  in  May,  1866,  the  legislature  provided  for  the  ap- 
I>ointment  of  two  commissioners  for  five  years  to  carry  out  a  general 
plan  for  opening  the  above  rivers  to  the  passage  of  shad  and  salmon 
over  the  dams.  Mr.  Lyman  was  again  appointed,  and  Alfred  R.  Field 
was  associated  with  him.  In  December^  1866,  they  were  able  to  report 
the  finishing  of  the  Merrimack  fishways,  and  the  opening  of  the  New 
Hampshire  section  of  the  river  by  the  authorities  of  that  State.  The 
powers  of  the  commissioners  were  enlarged  in  1867,  and  they  entered  at 
once  upon  a  general  examination  of  the  fishways,  and  commenced  re- 
stocking the  waters  of  the  State.  In  June,  1868,  a  question  having 
.arisen  relative  to  the  liability  of  the  proprietors  of  the  Uolyoke  dam  for 
the  construction  of  a  fl^hway,  an  appropriation  of  twelve  thousand  dol- 
lars was  made  for  such  improvement.  The  appropriations  of  the  Massa- 
chusetts legislature  in  aid  of  fish  culture  for  a  single  year  have  amounted 
to  thirty  thousand  dollars. 

A  recent  communication  from  Theodore  Lyman,  president  of  the 
Massachusetts  commission,  reports  the  progress  of  their  official  opera- 
tions, and  announces  their  success  in  opening  several  rivers,  especiaUy 
the  Merrimack.  The  Lawrence  fishway  over  the  high  dam  at  that 
place  has  been  a  difficult  one,  both  ftx)m  its  height  and  the  necessity  of 
great  strength  as  a  protection  against  ice.  Its  cost  has  exceeded  eight 
thousand  dollars,  and  while  it  carries  the  fish  over  in  its  present  condition, 
some  projected  improvements  will  render  it  an  undoubted  success.  The 
commission  has  stocked  ponds  with  black  bass,  and  bred  salmon,  trout, 
lake  trout,  (Salmo  tamaj  and  land-locked  salmon  fS.  Ghteri;)  distrib- 
uted many  millions  of  snad  spawn,  but  failed  in  efforts  to  obtain  that  of 
the  white  fish,  (Ooregonus  albaj  the  Belgrade  smelt,  and  the  wall-eyed 
pike,  (Lucioperca.J 
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Labors  of  Oommisaioner  Green. — ^Mr.  Green,  while  awaiting  legislative 
aid  for  fish  culture  in  his  own  State,  has  volunteered  his  services  in  other 
sections.    He  gives  the  following  account  of  his  operations : 

"  On  the  11th  of  May,  1868, 1  put  four  thousand  shad-spawn,  properly 
impregnated,  into  a  hatching-box  at  Long  Bridge,  on  the  Potomac,  the 
water  being  at  a  temperature  of  sixty-four  degrees ;  on  the  13th  they 
showed  signs  of  life,  and  I  put  in  seventy  thousand  more.  On  the  14th 
the  form  of  the  fish  was  visible,  and  on  the  17th  they  hatched.  To  draw 
public  interest  to  the  matter,  1  natched  some  in  a  tumbler  in  the  house 
of  Greneral  Spinner,  at  Washington.  They  left  the  egg  eighty-four  hours 
after  impregnation.  I  hatch^  fifteen  hundred  in  a  salt-box,  with  a 
sieve  bottom,  in  a  room  in  the  treasury  building.  On  the  13th  of  May, 
I  had  also  obtained  a  quantity  of  white-perch  spawn.  This  is  of  a  glu- 
tinous nature,  and  sticks  fast  to  brush,  weeds,  or  grass,  and  can  be 
readily  transported  in  that  condition.  It  hatched  in  about  a  week,  with 
the  temperature  of  the  water  at  about  sixty-two  degrees.  In  the  Poto- 
mac the  strii)ed  bass  and  herring  spawn  May  25,  tiie  sturgeon  May  20, 
and  the  catfish  June  10.  From  that  river  I  proceeded  to  the  James, 
and  continued  my  endeavors  to  interest  the  fishermen  in  propagating 
shad.  Then  I  returned  to  New  York,  stopping  on  the  Susquehanna  and 
the  Delaware,  the  latter  a  magnificent  stream,  where  shad  culture  might 
be  carried  to  any  extent,  and  which  might  be  filled  with  fish.  On  June 
4.  the  fishermen  were  taking  up  their  nets  at  Carmansville,  and  along 
the  lower  part  of  the  Hudson,  as  they  were  only  catching  four  or  five 
fish  a  day.  At  Clifton  I  saw  a  shad  with  the  spawn  running  from  it. 
On  the  18th  I  put  a  quantity  of  spawn  into  a  box  at  James  J.  Mulls's 
fishery,  near  Ooeyman's  landing,  and  saw  evidences  of  life  in  thirty-six 
hours,  with  water  at  seventy-seven  degrees.  I  had  much  trouble  in 
getting  spawners;  they  can  be  taken  only  at  night  Both  on  the  Hud- 
son and  at  Holyoke  my  exi)erience  was  the  same:  during  the  day 'none 
were  to  be  hadj  from  7  p.  m.  to  12  p.  m.  we  could  take  them  in  proper 
condition,  but  after  12  p.  m.  we  could  only  take  unripe  fish.  This  leads 
me  to  think  they  deposit  their  spawn  during  the  day.  The  steamboats 
were  troublesome,  the  waves  that  followed  Uiem  washing  over  my  boxes 
and  carrying  away  the  spawn.  I  had  to  locate  my  boxes  behind  the 
erections  put  in  the  river  to  deepen  the  channels.  Very  few  shad  are 
to  be  found  above  Albany  ]  not  one  wiU  be  taken,  on  an  average,  at  a 
haul,  although  there  are  several  other  kinds  of  fish  more  abundant. 
There  must  be  an  extremely  small  number  that  run  the  gauntlet  below  * 
successftdly.  After  I  had  thoroughly  examined  the  Hudson,  I  pro- 
ceeded to  Holyoke,  and  continued  the  artificial  propagation  of  shad  until 
I  was  stopped  by  the  hot  weather.  I  instituted  a  series  of  experiments 
which  showed  conclusively  that  while  shad  will  hatch  with  water  at  a 
temperature  of  seventy-eight  degrees,  the  eggs  will  all  die  when  tiie 
temjierature  rises  to  eighty-two  degrees. 

"  In  the  fall  of  this  year  (1868)  I  commenced  the  artificial  culture  of 
white  fish.  I  obtained  a  quantity  of  the  spawn,  and  submitted  it  to 
various  courses  of  treatment.  My  most  successful  plan  was  to  man- 
age it  as  I  do  the  ova  of  trout — ^to  put  it  in  my  hatching-troughs,  which 
are  twenty-four  feet  long,  with  an  inclination  of  three  inches,  ana  which 
are  divided  by  bars  across,  two  inches  high.  Gravel  is  laid  in  the  com- 
partments one  and  a  half  inch  deep,  so  that  the  depth  of  water  is  only 
half  an  inch.  The  eggs  are  heavy,  like  those  of  trout,  and  sink  instantly 
in  water.  In  thirteen  days  the  fish  were  visible  in  the  egg  by  the  aid 
of  the  microscope,  and  in  twenty-one  days  they  exhibited  signs  of  life, 
the  water  standing  at  a  temperature  of  forty-five  degrees.    They  hatdi 
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more  rapidly  than  trout,  and  in  those  which  I  have  with  me  the  fish  are 
plainly  visible  to  the  naked  eye.  Most  of  those  have  been  kept  in  wet 
moss,  in  which  their  development  has  progressed,  although  more  slowly 
than  when  in  their  proi)er  element.  I  only  stripped  five  or  six  females, 
and  obtained  some  two  hundred  thousand  eggs,  aa  they  contain  about 
ten  thousand  eggs  to  the  pound  of  their  weight.  These  were  placed  in 
damp  moss  as  soon  as  impregnated,  and  carried  in  a  buggy  over  country 
roads  seven  miles,  then  by  raUroad  twenty-five  miles  the  same  day. 
They  are  now  doing  well,  and  bid  fair  to  hatch  as  large  a  percentage  as 
could  be  expected  with  a  first  experiment.'^ 

The  Pennsylvania  Commission  reports  a  catch  of  20,000  shad  within 
a  distance  of  fifty  miles  above  Columbia,  as  the  immediate  result  of 
bmlding  the  fishway  at  that  place.  Q?he  dam,  which  is  ten  feet  high, 
was  cut  away  to  three  feet  at  the  point  surmounted,  and  an  incline  of 
forty-five  feet  was  constructed  to  overcome  an  elevation  of  three  feet. 
Dams  above,  the  owners  of  which  are  awaiting  the  adjudication  of  courts 
as  to  their  liability  for  the  erection  of  fishways,  shut  out  these  fish  from 
three  hundred  miles  of  rivers  above. 

The  Connecticut  commissioners  are  co-operating  with  those  of  the  States 
lying  northward,  and  awaiting  the  erection  of  the  fishways  at  Holyoke 
and  Turner's  FaUs.    They  have  issued  two  or  three  interesting  reports. 

The  State  of  Massachusetts  has  expended,  during  the  last  year,  $4,000 
bi  the  artificial  hatching  of  shad,  at  Holyoke,  on  the  Connecticut.  Sev- 
eral thousands  of  salmon  were  hatched  for  the  Massachusetts  commis- 
sioners, at  Meredith  Village,  New  Hampshire.  Black  bass  have  been 
introduced  into  several  ponds,  and  spawn  of  the  land-locked  salmon  has 
been  procured  for  artificial  hatching.  The  lake  trout,  smelt,  and  other 
usefol  fishes  are  about  to  be  introduced. 

Since  the  enactment  of  laws  in  New  Hampshire  for  the  protection  and 
fostering  of  this  interest,  sahnon  have  been  hatched  for  the  Merrimack 
and  Connecticut  rivers,  the  lake  trout  of  lake  Winnipiseogee  have 
greatly  increased,  and  black  bass  have  been  introduced  into  Sunapee, 
Massabesic,  Pennacook,  and  Enfield  lakes.  Fishways  have  been  built 
at  Manchester,  Laconia,  Franklin,  Sandbomton  Bridge,  and  other 
places.  The  cost  of  the  last  years'  operations  was  scarcely  $1,500,  and 
$4,000  placed  at  the  disposal  of  the  commissioners  for  expensive  and 
burdensome  fishways  was  not  required,  individuals  promptly  complying 
with  legal  requisitions. 

»  Mr.  C.  G.  Atkins,  one  of  the  Maine  commissioners,  writes  that  begin- 
ings  have  been  maae  in  artificial  propagation  of  shad,  and  land-locked 
Halmon  in  Maine.  At  Manchester,  three  thousand  of  th^  latter  were 
hatched  under  his  direction,  as  a  preliminary  experiment,  and  three 
thousand  brook  trout.  Another  experimental  establishment  at  Alna 
was  conducted  successfally  by  Mr.  David  C.  Pottle. 

Dr.  W.  W.  Fletcher,  of  Concord,  New  Hampshire,  and  Kev.  Living- 
ston Stone,  of  Charlestown,  in  the  same  State,  have  been  engaged  suc- 
cessfcdly  in  obtaining  ova  of  the  salmon  from  New  Brunswick,  for  prop- 
agation, imder  the  direction  of  State  officials. 

EXPERIMENTS  OF  INDIVIDUALS. 

ITrout  works  at  West  Bloomjield,  New  Torh — Stephen  C.  Ainsworth, 
>\'ho  may  be  called  the  pioneer  of  pisciculture  in  this  country,  has  been 
nine  years  experimenting  in  hatching  and  rearing  fish,  especially  trout. 
He  writes  concerning  his  works:  "The  spring  which  I  have  is  very 
small,  only  filling  a  half-inch  tube ;  consequently  my  experiments  have 
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been  on  a  small  scale  as  to  number  of  trout  and  spawn.  In  the  fall  of 
1866  I  took  twenty-one  thousand  spawn,  and  hatched  twenty  thousand 
tishes.  Some  of  them  died  soon  after  they  began  to  eat,  owing  to  insuf- 
ficient water.  The  remainder  I  put  into  neighboiing  ponds  and  brooks. 
In  1867  I  took  twenty-five  thousand  spawn,  and  sold  all  but  two  thou- 
sand. All  hatched  but  fifteen  j  they  are  now  (July  29, 1868,)  from  one 
and  a  half  to  four  inches  long,  very  fat,  and  as  tame  as  kittens.  I 
hatched  sixty  thousand  one  year  with  this  one-half  inch  of  water,  but 
disposed  of  most  of  them  soon  after.  I  have  hatched  one  hundred  and 
ninety-nine  out  of  two  hundred  spawn  taken  from  a  trout,  but  to  hatch 
ninety  to  ninety-five  per  cent,  of  aU  spawn  taken  is  first-rate  luckj  and 
to  grow  ninety  per  cent,  of  these  is  doing  weU,  although  I  do  not  think 
I  lost  one  per  cent,  of  those  I  hatched  last  spring.  From  my  experience 
I  am  satisfied  that  one  inch  of  water  from  forty-eight  to  fifty-two  de- 
grees, with  proper  care  and  fixtures,  wiU  hatch  a  hundred  thousand 
trout,  and  grow  in  good  health  sixty  thousand  one  year. 

"  Four  years  since  I  put  a  few  trout  just  hatched  into  a  spring  pond  in 
this  vicinity.  Last  summer  some  were  caught  that  weighed  two  pounds 
each.  This  demonstrates  how  rapidly  they  wiU  grow  in  deep,  cold 
water,  with  ample  room,  and  abundant  natural  food. 

"  We  have  now  several  hundred  trout  ponds  in  this  State  that  have 
been  in  operation  firom  one  to  six  years,  artificially  built,  and  stocked 
with  this  speckled  tribe.  From  all  these  experiments  we  can  safely  say 
that  the  artificial  propagation  and  cultivation  of  brook  trout  in  this 
country  is  a  settled  and  permanent  fact.  From  these  statements  it  is 
manifest  that  any  person  in  possession  of  a  spring  producing  a  supply 
of  water  through  the  year  of  from  one  inch  to  one  hundred  square 
inches  of  pure  water  may  grow,  with  right  appurtenances  and  requisite 
knowledge  and  care,  from  six  thousand  to  six  hundred  thousand  trout  in 
one  year,  worth,  at  present  prices  for  stocking  ponds  and  streams^  a 
hundred  dollars  per  thousand,  or,  five  hundred  to  fifty  thousand  to  weigh 
a  pound  each,  worth  one  dollar  per  pound. 

"  I  have  grown  fifteen  hundred  to  weigh  half  a  pound  to  three  pounds 
each,  with  only  a  half-inch  flow  of  water,  though  I  am  sorry  to  say  that 
I  lost  about  a  hundred  during  this  long,  dry,  heated  term,  and  about  a 
thousand  four  years  ago,  weighing  twenty-five  hundred  pounds  in  all. 
With  a  good  spring  of  one  hall-inch  of  water,  one  may  raise  all  the 
trout  he  needs  for  his  table,  with  trifling  expense.  A  dam  may  be 
pushed  across  any  spring  brook,  with  a  screen  to  prevent  the  fish  from 
running  over  the  dam ;  and  by  graveling  the  stream  well  above  the 
pond,  large  numbers  may  be  grown  naturjdly  every  year." 

Seth  Green's  trout  stream  and  yonds, — The  most  noted  trout-breeding 
enterprise  is  that  of  Seth  Green,  in  Caledonia,  Livingston  County.  The 
site  of  a  mill  stream  of  spring  water  was  purchased  a  few  years  since 
for  two  thousand  doUars,  and  ponds  improvised  by  creating  divisions  in 
the  old  "  forebay '^  and  raceway.  When  his  operations  in  artificial  prop- 
agation had  fairly  commenced,  he  accepted  a  proposition  for  six  thou- 
sand dollars  for  a  half  interest  in  the  works.  Ponds,  races,  hatching- 
houses,  and  hatching-boxes  were  subsequently  constructed,  and  the 
works  extended.  The  profits  of  trout  propagation,  under  favorable  cir- 
cumstances, may  be  seen  in  the  reported  net  results  of  this  enterprise : 
One  thousand  dollars  in  1866 ;  five  thousand  dollars  in  1867,  and  ten 
thousand  doUars  in  1868. 

Mr.  Ainsworth,  writing  to  this  Department  in  July,  1868,  states 
that  Mr.  Green  hatched,  artificially,  one  hundred  and  eighty  thousand 
trout  in  1865 ;  three  hundred  thousand  in  1866  j  six  hunted  thousand 
m  1807;  thr^t  in  1868  he  sold  three  hundred  to  four  hnndrod  fhojiK^Mw] 
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apawn  for  Btocking  ponds  and  streams,  and  liatched  four  hundred  thou- 
sand small  fry.  The  stream  is  a  mile  long^  averaging  four  rods  wide,  and 
from  two  to  six  feet  in  depth,  affording  eighty  barrels  of  water  per  sec- 
ond, ranging  in  temperature,  through  the  year,  from  forty-three  to  flfty- 
eigbt  degrees.  The  water  in  the  spring  is  at  forty-eight  degrees.  He 
had  in  the  summer  of  1868  nine  thousand  parent  tarout,  weighing  from 
two  to  four  pounds  each,  in  one  pond,  seventy-five  by  thirteen  feet,  and 
five  feet  deep.  This  pond  is  supplied  by  a  stream  that  changes  the 
water  every  minute.  Another  pond  forty  feet  square  had  twenty  thou- 
sand smaller  trout,  weighing  from  one  to  two  pounds  each.  The  watet 
is  so  clear  that  all  are  (Estiiictly  visible.  Mr.  Ainsworth  deems  the  sup- 
ply of  water  sufiicieut  to  grow  millions  of  trout  to  perfection. 

Tlie  Troutdale  establishment— The  fish  farm  of  Dr.  J.  H.  Slack,  of 
Troutdale,  near  Bloomsbury,  New  Jersey,  has  ample  and  well-arranged 
apparatus  for  fish-hatching.  It  is  locateu  in  the  Muskametkony  Valley, 
in  Warren  County,  sixty-four  miles  northwest  from  Kew  York  City. 
The  "works"  cover  about  two  acres,  and  are  supplied  by  a  stream  of 
clear  spring  water  flowing  continually  at  the  rate  of  a  thousand  gallons 
per  miuute.  Summer  and  winter  the  water  reaches  the  hatching-house 
at  a  uniform  temperature  of  about  fifty  degrees  Fahrenheit.  The  ponds 
contain,  (June,  1868,)  beside  an  ample  stock  of  small  fry,  about  seven 
hundrea  adult  trout,  some  of  them  of  three  pounds  weight.  The  ponds 
are  three  in  number,  the  one  nearest  the  hatching-house  prepared  for  the 
reception  of  twenty  thousand  young  trout  hatched  during  the  winter;  the 
next  assigned  to  the  use  of  larger  specimens  not  exceeding  eight  inches 
in  length;  the  third  occupied  by  the  fiiD-grown  or  well-developed  trout 

The  bottoms  of  the  ponds  are  of  clay,  upon  which  large  stones  have 
been  placed  to  enable  the  fish  to  free  themselves  from  parasites,  animal 
or  vegetable,  which  cause  great  debility  and  mortality,  unless  by  fric- 
tion the  trout  can  obtain  speedy  riddance  from  the  troublesome  visitors. 
Large  floats,  made  fast  to  the  banks  by  wires,  afford  a  grateful  and  ne- 
cessary shade.  The  bottoms  of  the  races  are  covered  with  smaU  stones 
and  a  layer  of  fine  gravel,  and  the  sides  are  slated  to  prevent  crumbling 
of  the  banks. 

The  accompanying  illustrations  represent  the  Troutdale  fish-ponds  and 
hatching  house.  l)r.  Slack  regards  pisciculture  as  no  longer  an  exi)eri- 
menf ,  but.as  a  pursuit  quite  as  certain  as  agriculture,  and  at  present  much 
more  profitable.  He  describes  the  process  of  taking  and  hatching  the  eggs. 
The  spawning  season,  commencing  about  the  middle  of  October,  was  indi- 
cated by  the  changing  of  the  bright  tints  of  the  female  to  a  sombre  hue, 
the  anterior  projection  of  the  lower  jaw,  the  distension  of  her  abdomen 
by  the  ova,  and  uneasy  movements  in  seeking  suitable  gravel  beds  for  the 
deposition  of  the  spawn.  On  October  30,  fishes  were  seen  in  the  race 
busily  engaged  in  forming  their  nests,  by  removing  the  fine  gravel  from  a 
circle  a  foot  in  diameter.  Specimens  were  then  taken,  and  the  ova  ex- 
pressed and  fertilized  in  the  usual  manner.    He  proceeds: 

"  After  being  thus  secured  the  eggs  were  taken  to  the  hatching-house, 
which  had  been  made  ready  for  their  reception  in  the  following  manner: 
The  hatching-trough  had  been  filled  to  the  depth  of  two  inches^  with  fine 
gravel,  carefully  boiled  to  destroy  the  eggs  of  any  insects  which  might 
have  been  present ;  over  this  a  gentle  stream  of  water  from  the  spring, 
filtered  through  four  screens  of  fine  flannel,  was  conducted.  Upon  the 
gravel  the  eggs  were  placed,  the  greatest  care  being  taken  to  avoid  any 
sudden  jar,  as  the  recently  impregnated  egg  requires  the  most  gentle 
handling  lest  suddenly  acquired  life  be  as  suddenly  extinguished.  After 
resting  on  tiieir  new  location  for  a  few  minutes  they  were  evenly  spread 
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over  the  bottoms  of  the  tronehs  by  means  of  a  fine  feather.  Dnring  the 
entire  process  the  eggs  had  not  for  an  instant  been  exposed  to  the 
atmosphere. 

<^  This  process  of  impregnating  and  depositing  in  the  hatching-house 
was  repeated  semi-daily  until  January  12, 1868,  during  which  period 
about  seventy-five  thousand  eggs  were  taken.  Experience  shows  that 
from  a  trout  of  one  pound  about  one  thousand  eggs  is  the  average  yield ; 
but  owing  to  causes  entitely  beyond  the  control  of  the  proprietor,  only 
twenty  thousand  hatched.  The  dead  eggs  were  removed  daily,  being 
readily  distinguished  by  turning  snow-white;  these  still  retaining  their 
vitality  resembled  small  pearls,  being  translucent  and  slightly  clouded. 
The  first  young  appeared  December  10,  forty  days  after  the  impregna- 
tion of  the  eggs.'* 

Fish-breeding  works  at  Meredith  Village^  New  Hampshire, — The  trout 
and  salmon  nurseries  and  general  fish-breeding  works  of  Iloyt  &  Eobin- 
son,  at  Meredith  Village,  New  Hampshire,  present  a  good  example  of 
what  may  be  done  in  pisciculture  with  a  small  but  constant  stream  of 
uniformly  cold  water,  in  a  location  properly  situated.  The  spring  sup- 
plying the  water  gushes  in  a  bold  stream  from  the  base  of  a  sharp  de- 
.clivity  at  the  head  of  a  narrow  ravine,  and  is  the  source  of  a  well-known 
trout  brook,  less  than  a  mUe  in  length,  discharging  into  Lake  Winni- 
piseogee. 

The  ponds  are  so  small  and  yet  so  populous  with  thousands  of  trout 
and  sabnon,  that  they  may  well  serve  to  illustrate  the  wonderful  facility 
with  which  these  fish  may  be  reared,  in  suitable  water,  with  some  at- 
tention and  feeding.  The  accompanying  wood-cut  shows  the  relative 
size  and  form  of  the  ravine  itself,  the  ponds,  raceway,  &c.  The  first  pond, 
about  the  size  of  a  city  house-lot,  twenty-three  by  one  hundred  feet, 
contains  thousands  of  trout  from  one  to  two  years  old,  which,  as  seen  by 
the  writer,  sporting  in  water  so  clear  that  every  one  was  visible,  and 
crowding  one  another  in  their  graceful  and  constant  movements,  pre- 
sented a  scene  of  natural  grace  and  beauty  rarely  equalled. 

The  temperature  of  the  water  is  forty-eight  degrees  in  summer,  and 
forty-five  degrees  in  winter,  and  the  uniformity  of  temperature  is  no  less 
remarkable  than  the  purity  of  the  water. 

The  lowest  of  the  three  ponds,  which  is  the  largest  and  deepest,  is 
occupied  by  the  fish  of  three  or  four  years,  weighing  from  one  to  three 
pounds.  At  a  recent  inspection,  a  small  dip-net,  at  a  single  sweep, 
while  the  speckled  beauties  were  competing  for  an  award  of  minced 
liver,  was  seen  to  rise  half  filled  with  a  struggling  mass  of  well-grown 
trout.  From  this  pond  a  fish  way  (as  shown  in  the  LQustration)  leads  to 
the  brook  below,  by  which  many  wild  trout  ascend  and  fall  into  a  box, 
from  which  they  are  taken  and  added  to  the  general  stock. 

Just  below  the  hatching-house,  between  the  first  and  second  ponds,  a 
raceway  is  adapted  to  the  uses  of  a  fish  nursery,  and  Mr.  Robinson  has 
contrived  a  feeding  apparatus  which  consists  of  a  box,  or  miniature  race- 
way, in  the  bottom  of  which  slits  of  three  or  four  inches  in  length  are 
cut  obliquely  through  at  intervals  of  a  few  feet ;  and  through  these 
apertures  the  food  is  distributed  by  a  gentle  stream  of  water  which 
is  kept  constantly  flowing  through  the  box.  It  is  curious  to  observe  the 
young  Iry,  as  they  frequent  the  space  beneath  these  apertures,  and  seize 
upon  every  atom  of  food  which  falls  into  the  water;  even  cleaning  away 
the  sand  and  gravel  which  covers  the  bottom  of  the  raceway  in  their 
competition,  in  which  they  imitate  the  greed  and  voracity  of  pigs  feed- 
ing at  a  common  trough. 

Another  feature  of  their  establishment  is  the  preparation  of  artificial 
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spawning  beds,  in  wMch  the  trout  may  deposit  their  ova  naturally. 
They  consist  of  a  series  of  screens,  the  lower  one  with  very  fine  meshes, 
the  upper  with  coarser  ones  covered  with  clean  gravel  or  small  stones. 
Upon  the  latter  the  parent  fish  make  their  nests  in  the  spawning  season, 
the  female  expressing  the  ova,  and  the  male  throwing  the  milt,  just 
as  they  are  accustom^  to  work  in  the  natural  stream ;  and  the  fertilized 
spawn,  falling  through  the  first  screen,  rests  securely  upon  the  second  or 
lower,  which  is  removed  to  the  hatching-house  to  be  watched  and  waited 
upon  until  the  hour  of  hatching  arrives. 

In  1867  there  were  hatched  here,  10,000  brook  trout,  40,000  lake 
trout,  and  5,000  salmon;  in  1868.  (hatched  or  eggs  sold,)  100,000 
brook  trout  and  40,000  salmon.  Tnere  are  now  20,000  breeding  trout 
in  the  ponds,  from  which  1,000,000  small-fry  are  expected  another 
season. 

Trout  breeding  at  Nashua,  New  Hampshire. — ^An  experiment  in  the  ar- 
tificial propagation  of  the  trout  was  undertaken  in  1867,  by  Messrs. 
George  Stark,  Edward  Spaulding,  Charles  Williams,  and  O.  H.  Phillips, 
in  the  interest  of  practical  pisciciilture,  and  with  the  hope  of  cheapening 
a  desirable  luxury.  The  location  is  peculiar.  A  marshy  area  of  three 
or  four  acres  is  nearly  surrounded  by  an  ampithe^tro  of  high  hills,  from 
the  base  of  which  issue  numerous  springs  of  clear  cold  water,  which 
varies  little  in  temperature  during  the  year,  and  less,  perhaps,  in  quan- 
tity of  water  discharged  in  different  seasons.  These  springs,  uniting, 
form  a  brook  of  sufficient  volume  to  support  naturally  a  goodly  num- 
ber of  the  finny  inhabitants,  and  a  decided  reputation  as  a  trout  stream, 
though  it  is  little  more  than  half  a  mile  from  its  hundred  heads  to  its 
single  mouth,  where  it  cmbouches  into  the  Nashua. 

A  dam,  throe  or  four  feet  in  height,  was  thrown  across  the  ravine,  and 
a  pond  of  an  acre  and  a  half  obtained,  five  or  six  feet  deep  at  points  of 
least  elevation,  but  qtiite  shallow  in  a  large  portion  of  its  area,  and  inter- 
spefsed  with  growing  trees  and  shrubs  and  ferns  and  other  forms  of 
vegetation.  So  equable  is  the  temperature  of  the  water  that  there 
is  noted  a  difference  of  only  eight  degrees  j  fifty  degrees  being  the 
record  in  summer  and  forty-two  degrees  in  winter.  In  this  pond  were 
placed  five  hundred  trout ;  a  hatching-house  was  erected  just  below,  and 
ten  thousand  eggs  were  procured  from  Seth  Green,  and  placed  in  the 
hatching-boxes  lor  the  first  experiment  in  November,  1867.  The  water, 
before  entering  the  boxes,  was  filtered  through  six  flannel  strainers, 
(which  were  washed  nearly  every  day,)  and  every  foreign  substance 
and  every  decaying  ^gg  was  removed.  •  The  result  was  successful 
beyond  the  expectation  of  the  amateur  fish-hatchers.  In  March,  nine 
thousand  small  fry  appeared,  or  ninety  per  cent.,  from  ova  brought  more 
than  four  hundred  miles. 

While  the  egg^  were  being  placed  in  the  hatching-boxes,  the  ftdl-growii 
trout  in  the  pond  above  were  seeking  suitable  spawning  beds  in  shoal 
water  in  which  they  deposited  their  eggs,  which  were  duly  fertilized 
and  left  to  hatch  naturally.  Early  in  tiie  season  large  numbers  were 
observed  just  from  the  ^gg,  brisk  and  vigorous,  the  yolk  sac  unabsorbed, 
and  growing  to  two  or  three  inches  in  length  by  the  following  August. 
The  older  trout,  fed  two  or  three  times  a  week  with  fresh  liver,  appeared 
to  have  doubled  in  weight  during  the  year. 

The  experiment  warranted  larger  resources,  and  in  1868  a  more  spa- 
cious house  was  built,  capable  of  hatching  one  hundred  thousand  in  a 
single  season.  SmaU  tanks  or  ponds  adjacent  to  the  hatching-house  are 
excavated  for  rearing  the  small  firy,  or  for  keeping  the  spawners  wbili* 
ripening,  by  digging  away  a  foot  or  two  of  bog  earth  at  the  ba^w>  of  tlu- 
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hills,  exposing  a  bed  of  fine  gray  sand,  in  which  living  springs  bnbble  up 
continually,  and  fill  the  excavation  with  clear  cool  water. 

It  is  proposed  to  increase  the  height  of  the  dam  five  or  six  feet,  and 
obtain  a  pond  of  three  or  four  acres.  Another  pond,  below  the  hatching- 
house  is  also  filled  with  trout.  When  the  full  capacity  of  the  works  is 
employed,  it  is  believed  that  some  hundreds  of  thousands  of  the  beauti- 
ful igalmo  fontinalis  may  be  sporting  together  within  their  waters. 

Cold  Spring  trout  worTcs  at  CharlesUyumj  New  Hampshire. — ^Eev. 
Livingstone  Stone  has  a  nursery  of  brook  trout  at  Oharlestown,  near  the 
Oonnecticut,  where  he  has  also  been  experimenting  with  salmon.  He 
received  a  x)ortion  of  the  seventy  thousand  eggs  obtained  from  the  Miri- 
michi,  in  New  Brunswick,  a  year  ago,  the  remainder  going  to  the  hatch- 
ing-boxes of  J.  S.  Eobinson,  of  Meredith  Village,  toward  ^e  restocking 
of  the  Merrimack  Biver.  Mr.  Stone  has  since  obtained,  after  encoun- 
tering opposition  and  hinderance  from  the  authorities  of  New  Bruns- 
wick, two  hundred  and  fift^  thousand  eggs  from  forty  salmon,  hal{  of 
which  were  lefj;^  by  stipulation,  to  be  hatched  in  their  native  stream,  and 
half  were  distnbuted  among  the  pisciculturists  of  Massachusetts  and 
New  Hampshire,  for  the  stocking  of  the  Connecticut,  Merrimack,  Salmon 
Falls,  and  other  rivers  of  these  States.  The  parent  sabnon  weighed 
fi*om  ten  to  thirty  pounds. .  The  largest  number  of  eggs  taken  from  a 
single  fish  was  estimated  at  twenty  thousand:  the  eggs  packed  in 
ba&ets  of  wet  moss,  and  conveyed  one  hundred  and  twenty  miles  on 
sleds,  three  hundred  and  twenty  by  rail,  and  two  hundred  and  eighty  by 
water.  At  Gold  Spring  there  are  about  one  hundred  and  fifty  thousand 
trout  hatched,  (one  hundred  and  sixty  thousand  eggs,)  and  an  extensive 
salmon  nursery  is  in  Ml  operation. 

Lang  Island  trout  ponds. — Experimental  and  initiatory  practice  in 
trout-rearing  is  becoming  common  upon  Long  Island.  An  investaient 
of  thcee  hundred  thousand  dollars,  as  is  reported,  has  already  been 
made.  Betums  have  of  course  been  light  as  yet,  except  in  the  sale  of 
eggs  and  young  fijsh. 

A  few  of  these  improvements  may  be  m^itioned.  The  Sportsman's 
Olilb  consists  of  one  hundred  members;  entrance  fee,  five  hundred  dol- 
lars; yearly  dues,  twenty  doUars.  Its  property,  (at  Islip,)  sixty  to  seventy 
acres,  with  natural  streams,  improved  by  art,  exceeds  fif^  thousand 
dollars  in  value,  and  is  yearly  increasing  in  i)ecuniary  and  piscatory 
value.    It  is  at  Smithtown,  on  the  north  side  of  the  island. 

The  "  Stump  Pond,^  owned  by  Phillips  &  Vales,  is  fished  by  the  "  Wal- 
ton Club.'^  The  property  covers  two  hundred  acres.  Perch  and  other 
intruders  reduce  the  value  of  the  property  as  a  trout  preserve. 

Near  this  property  is  one  of  the  best  improvements  on  Long  Island; 
Maitland's  Pond,  costing  thirty  thousand  dollars,  including  forty  acres  of 
land.  A  costly  lesson  in  fish-culture  waa  taken  by  the  proprietor,  in 
failing  at  first  to  drain  off  the  stream  and  expel  the  burrowing  pike  and 
eels,  which  fed  to  satiety  upon  the  young  trout,  and  to  remove  the  mud 
and  dime  of  the  bottom. 

A  fine  stream,  ten  miles  west  of  that  of  the  Sportsman's  Club,  owned 
by  StiUingwortb  and  Johnson,  has  been  improved,  and  is  valued,  with 
two  hundred  acres  of  land,  at  thirty  thousand  dollars. 

At  South  Oysterbay  is  a  fine  trout  pond,  the  property  of  Timothy 
Carman^  valued  at  fifteen  thousand  doUars.  The  most  approved  methods 
of  practical  pisciculture  have  been  adopted  in  fitting  up  a  preserve  upon 
the  property  of  August  Belmont,  as  also  upon  the  Phelp^  property,  and 
a  dozen  or  more  other  improvements,  valued  at  five  to  ten  thousawd 
dollars  each,  have  been  made  between  Jamaica  and  Islip^. 
22 
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A  very  complete  establishment  is  that  of  Mr.  Farman^  at  Maspeth. 
The  stream,  passing  through  a  marshy  tract,  was  smaU  and  sluggish, 
and  the  experiment  of  extending  it  in  curves  like  the  letter  S  through 
a  course  of  half  a  mile  was  deemed  a  doubtful  one;  but  pure  springs 
come  bubbling  up  firom  the  sand  below  the  excavated  earth;  the  bottom 
was  covered  with  washed  gravel  and  pebbles,  and  the  sides  lined  to  pre- 
vent Uie  washing  in  of  mud.  A  dam  shuts  off  the  surfsice  water,,  and 
the  improvements  of  ponds,  spawning  grounds,  and  nurseries  are  very 
extensive  and  complete. 

SuoceBsful  experiments  in  Uncer  latitudes. — ^The black  bass,  (Orystes  fas- 
eiatus^)  ranking  Little  below  the  brook  trout  as  a  game  lish,  and  sur- 
passed by  few  species  in  quality  and  flavor,  was  a  few  years  since  un- 
known in  the  Potomac,  but  is  now  found  in  moderate  abundance  in  the 
markets  of  Washington.  Two  sportsmcm  have  killed  in  a  few  hours  of 
a  summer  day,  a  short  distance  above  this  city,  with  the  red  ibis  fly, 
eighty  pounds  of  this  fine  fish.  It  is  said  that  these  waters  were  sup- 
plied with  black  bass  as  a  result  of  the  introduction  of  a. dozen  or  more, 
which  had  been  brought  from  the  West  in  a  locomotive  tank,  by  a  Mr. 
Stabler,  and  thrown  into  the  Potomac  at  Cumberland,  Maryland.  The 
increase  in  this  river  has  been  rapid,  and  is  indicative  of  what  mar^  be 
accomplished  in  stocking  eastern  riveis  with  new  species  of  fish,  as  well 
as  replenishing  them  with  old  kinds. 

The  &cility  with  which  the  brook  trout  can  be  propagated  in  situa- 
tions having  a  constant  supply  of  spring  water  is  well  illustrated  by  an 
experiment  made  in*  Pennsylvania,  and  reported  by  the  editor  of  the 
Turf,  Field,  and  Farm,  in  which  twelve  hundred  trout,  weighing  one- 
fourth  of  a  pound  each,  were  bred  in  a  large  horse-trough  at  a  country 
tavern  and  fed  upon  offal  from  the  kitchen  and  curds  from  the  dairy. 

Jjn  the  States  west  of  the  Alleghanies  less  attention  has  been  given  to 
the  subject,  the  population  of  that  great  section  not  having  crowded 
upon  subsistence  as  yet,  and  the  lakes  and  rivers  not  yet  giving  signs 
of  exhaustion.  Here  and  there  a  gentleman  has  a  small  trout  preserve 
upon  his  own  premises,  as  a  matter  of  taste  and  luxury. 

A  few  cases  of  more  extensive  effort  are  reported.  A  Mr.  James 
Campbell,  of  WashingtcMi  County,  Indiana,  has  four  trout  ponds,  in  which 
he  has,  as  is  claimed,  ten  thousand  fine  speckled  trout  weighing  a  pound 
each.  • 

OYSTER  CULTUEE. 

The  culture  of  oysters  in  this  countiy,  though  mainly  confijied  to  their 
planting  and  fattening  in  sheltered  beds,  somewhat  similar  to  the  French 
Claires^  or  fattening  beds,  is  destined  to  be  greatly  extended,  especially 
in  the  direction  of  breeding  them  by  artificial  aids  and  appliances.  The 
efibrts  of  ostreoculturists  may  be  stimulated  by  a  view  of  this  branch  of 
French  industry,  condensed  from  the  London  Technologist: 

"  The  very  latest  novelty  in  French  oyster  culture  is  the  introduction  by 
Mile.  Sarah  Felix,  the  sister  of  the  late  Madame  Rachel,  of  the  Amen- 
can  horse-shoe  oyster.  This  lady  is  an  enthusiastic  ostreoculturist,  and 
she  has  a  suite  of  parks  near  Havre,  which  are  said  to  be  very  profitable. 
Many  of  Mile.  Felix's  countrymen  have  of  late  years  taken  to  oyster 
farming,  and  in  a  ^ort  time  the  foreshores  of  France  will  be  crowded 
with  oyster-beds,  wnen  one  of  the  greatest  industries  of  that  country  will 
assuredly  be  the  breeding  and  flattening  of  that  popular  sheU-fish.  The 
expense  of  rearing  oysters  is  so  trifling,  and  the  returns  so  large,  that 
thousands  of  the  seafaring  people  have  gone  into  the  business,  and  many 
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of  the  inland  vine-growers  and  general  farmers  have  removed  to  the  coast 
in  order  to  try  their  luck  at  this  new  industry.  There  is  a  great  demand 
for  the  oyster  in  all  parts  of  France,  and  as  tie  moUusk  may  be  kept  out 
of  the  water  for  a  few  days  without  any  harm,  or  can  be  kept  in  tanks  , 
and  be  artificially  fed  till  such  time  as  it  is  wanted  for  table  purposes,  a 
number  of  fishermen,  who  could  not  find  an  outlet  for  either  their  round 
or  flat  fish  in  consequence  of  the  rapid  transit  required  to  insure  their 
fish  being  fresh  on  arrival  at  the  market,  have,  within  a  year  or  two,  taken 
to  the  rearing  and  fattening  of  oysters.  There  are  few  places  now  on 
the  shores  of  France  where  oyster  culture  isr  not  carried  on  in  some  of  its 
varied  phases.  I'here  are  eitiier  viviers  for  keeping  them  alive  till  called 
for ;  parks  for  breeding  them  in ;  claires  for  &ttening  them,  or  pits  for 
greening  them/  And  the  French  government,  with  a  view  to  promote 
so  laudable  an  industry,  has  established  model  beds  on  various  parts  of 
the  coast,  in  order  to  teach  practically  the  art  of  oyster  farming.  As 
well  as  being  useful  in  a  commercial  sense,  these  model  beds  have  been 
of  great  use  to  M.  Coste  and  other  French  naturalists,  by  allowing  them 
to  determine  the  exact  age  at  which  the  oyster  becomes  reproductive, 
without  which  knowledge  no  animal,  sea  or  land,  can  be  profitably  bred. 
The  French  park  system  also  admits  of  the  proper  study  of  the  spat 
mystery,  which  is  now  attracting  the  gravest  attention  of  aU  interested 
in  the  natural  and  economic  history  of  the  oyster.  As  an  example  oi 
the  spat  difficulty,  it  may  be  mentioned,  that  while  in  the  basin  of  Area- 
chon,  thjB  spat  has  never  been  known  to  foil,  yet  around  the  Be  ie  B6 
the  Ml  for  these  some  years  back  has  been  very  intermittent,  as  it  has 
also  been  on  the  Engli^  beds.  In  the  sheltered  basin  of  Arcachon  the 
plentiful  spatting  may  be  accounted  for  on  the  principle  that  the  spat 
has  nowhere  else  to  go — ^it  must  fall  within  the  basin.  In  an  open  ex- 
pause  of  sea  it  is  difi'erent ;  the  spat  may  be  carried  away  to  great  dis- 
tances by  tidal  influences,  or  a  sharp  breeze  upon  the  water  may  waft 
the  oyster  seed  away  for  many  a  long  mile.  Every  bed  has  its  own  time 
for  spatting ;  thus,  one  division  of  the  B6  beds  may  be  spatting  on  a  fine 
warm  day,  when  the  sea  is  like  glass,  so  that  the  spat  cannot  fail  to  fall ; 
while  on  another  portion  of  the  island  the  spat  may  fall  on  a  windy  day, 
and  be  thus  left  to  the  tender  mercy  of  a  fiercely  receding  tide,  and  so 
be  lost,  or  fialL  mayhap,  on  inaccessible  rocks,  a  long  way  from  the  shore. 
On  the  Isle  oi  Oleron,  which  supplies  the  green  oyster  breeders  of  Ma- 
rennes  with  such  large  quantities,  it  is  quite  certain  that  in  the  course 
of  the  summer  a  friendly  wave  will  waft  large  quantities  of  spat  into 
the  artificial  parks,  when  it  is  known  that  the  oysters  in  these  parks 
have  not  spawned. 

The  difi'erence  between  French  and  English  oyster  farming  is  not 
much,  but  the  little  that  there  is,  is  of  great  importance  in  the  economy 
of  an  oyster  farm.  The  endeavor  of  Uie  French  is  to  obtain  spat  or 
brood  without  purchase.  Hitherto  this  has  not  been  the  case  in  Eng- 
land ;  the  dredgemen  are  but  too  willing  to  pay  for  brood  when  it  can 
be  obtained,  but  of  late  years,  in  consequence  of  a  paucity  of  spat,  it  has 
become  scarce  and  lQ  to  get.  The  new  oyster  farms  which  have  been 
laid  down  in  England  of  late  years  are  aU  upon  the  French  plan,  and 
already  we  are  hearing  of  their  success,  spat  having  fallen  ui)on  some  of 
them  in  great  plenty.  In  the  Firth  or  Forth  oyster  beds,  no  pains  are 
taken  to  protect  the  oyster;  the  grounds  are  never  overhauled  or 
"  worked;"  the  brood  is  sold  by  the  hogshead  to  all  and  sundry  who  will 
come  and  buy  it;  the  result,  as  may  be  expected,  is  that  in  Edinburgh 
oysters  are  scarce,  small  in  size,  and  dear.  While  the  men  of  Whitstable 
have  become  ricn  by  their  thrift,  the  men  of  Newhaven  have  become 
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poor  from  consenting  to  the  8x>oliation  of  their  oyster  beds,  which  a^re 
natufaUy  the  finest  in  the  world.  They  have  at  length  killed  the  goose 
for  tiie  sake  of  the  golden  egg. 

,  Any  attempt  to  find  ont  the  figures  pertaining  to  the  annual  oyster 
commerce  of  France  is  generally  abortive.  No  one  knows  exactly  what 
these  figures  are,  but,  of  course,  every  man  fonns  his  own  opinion.  An 
oyster  merchant  of  Kochelle,  doing  business  with  the  growers  of  the 
adjacent  islands  of  Oleron  and  R6,  will  say  £250,000  per  annum,  while 
a  Bordeaux  skipper,  with  large  ideas,  will  give  figures  representing  four 
limes  that  sum.  It  is  unquestionable  that  there  is  an  immense  oyster 
business  done  in  France.  Paris  alone  requires  at  present  a  daily  supply 
tiiat,  in  the  course  of  the  season,  is  said  to  amount  to  a  hundred  millions, 
and  the  large  provincial  towns  all  consume  in  proportion.  Countless 
numbers  are,  besides,  exported,  cured,  prepared,  and  pickled.  Official 
figures  state  that  in  1862  the  three  factors  appointed  by  the  government 
for  the  sale  of  oysters  in  the  grand  market  disposed  of  67,836,000,  being 
an  increase  of  twelve  and  a  half  millions  on  the  preceding  year.  We  are 
constantly  coming  across  paragraphs  in  the  provincial  newspapers  of 
France  about  the  oyster  trade.  Lately  the  Phare  de  la  Manche  told  us 
that  Paris  now  requires  ten  times  as  many  oysters  as  in  1856,  and  that 
they  are  now  douUe  the  price;  further,  that  six  thousand  women  get  a 
Uving  during  the  oyster  season  in  opening  oysters  alone.  The  same 
pai)er  also  gave  us  the  astonishing  intelligence  that  huitres  de  la  Manche 
were  the  most  esteemed  in  Paris;  that  the  green  oysters  of  Marennes  are 
not  now  in  demand,  except  for  exportation,  and  that  the  Ostend  pitted 
oysters  had  taken  their  place.  It  is  certain  that  Ostend  furnishes  to 
Paris  about  three  million  oysters  per  annum ;  there  are  official  figures  to 
that  effect.  There  has  been  also  published  a  cluster  of  reliable  figures 
about  the  oyster  grounds  of  Arcachon,  in  which  it  is  stated  that  the 
oyster  grounds  of  the  basin,  including  the  royal  parks  on  either  side  of 
the  bank  of  La  Hillon,  occupy  space  to  the  extent  of  twelve  hundred 
acres.  A  stock  of  over  two  millions  of  breeding  oysters  was  laid  down 
in  the  royal  grounds,  and  there  yielded  an  enormous  amount  of  spat.  A 
portion  of  the  two  millions,  viz.,  five  hundred  thousand,  laid  down  in 
1863,  is  said  to  have  yielded  young  to  the  extent  of  seven  millions  I  K 
this  statement  be  correct  as  to  a  fortieth  part  of  the  mother  stock,  what 
would  the  total  yield  be  I  It  would,  in  fact,  be  too  enormous  for  figures 
to  express  it. 

Everybody  has  heard  about  the  immense  fecundity  of  the  oyster,  and 
to  yield  such  supplies  as  are  indicated  by  the  above  figures  the  animal 
would  require  to  be  very  prolific.  The  writer  has  seen  a  little'branch, 
taken  from  an  artificial  bed,  which  contained  a  few  thousands,  and  he 
has  seen  many  common  tiles  with  hundreds  of  oysters  on  each.  Th(^ 
Whitstable  of  France  is  on  the  He  de  K6,  where  may  be  seen  a  few  thou- 
sand oyster  ^ar<»  and  also  a  few  hundred  clairesj  or  fattening  ponds,  and 
hundreds  of  thousands  of  oysters  in  all  stages  of  growth,  from  the  size 
of  a  pin's  head  to  a  crown  piece.  One  of  the  many  difficulties  which  the 
French  oyster-growers  have  had  to  solve  is  the  construction  of  a  proper' 
medium  for  the  reception  of  the  spat.  Every  kind  of  material  has  been 
tried — branches  of  trees,  logs  of  wood,  fragments  of  rock,  and  now  tiles 
made  of  clay  are  being  extensively  used,  and  with  the  greatest  possible 
success.  At  Arcachon  a  hive  of  an  ingenious  kind,  that  is,  a  suite  of 
small  boxes  filled  with  gravel,  and  contained  in  a  larger  box,  was  tried, 
and  was  found  to  suit  very  well.  The  best  of  all  bottoms  could  be  con- 
structed in  the  pares  by  the  filling  into  them  of  the  numerous  sliell  mid- 
dens that  are  to  be  found  in  some  of  the  fishing  places.    The  formation 
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of  new  pares  and  claires  still  goes  on  at  the  French  seaboard,  new  con- 
cessions of  ground  for  that  purpose  being  frequently  made,  and  a  tour 
to  most  of  the  fishing  places  gives  the  idea  of  the  future  wealth  to  bo 
obtained  from  this  source,  more  especially  when  the  natural  and  eco- 
nomic history  of  the  oyster  comes  to  be  more  thoroughly  known. 
We  are  indebted  to'W.  0.  Lodge,  of  Delaware,  for  facts  concerning 

OYSTERS  OP  THE  CHESAPEAKE— THEIR  PROPAGATION  AND  CULTURE. 

Oysters  are  found  in  most  of  the  saline  waters  of  the  world,  where 
tides  flow  and  ebb,  except  in  the  extremes  of  temperature,  but  they 
attain  a  condition  of  perfection,  as  regards  size  and  quality,  only  in  the 
waters  of  temperate  and  semi-tropical  climates. 

Natural  beds  of  oysters  exist  in  moderately  deep  water,  generally 
from  seven  to  thirty  feet,  according  to  the  climate,  the  character  of  the 
bottom,  and  other  conditions  favorable  or  otherwise  for  breeding, 
and  the  growth  and  preservation  of  the  young.  They  are  located  near 
the  coast,  at  the  mouths  of  rivers,  or  in  the  semi-fresh  waters  of  the 
bays.  Natural  beds  exist  in  isolated  patches  or  clusters  of  indefinite 
extent  and  varied  thickness.  Those  on  the  coast  are  found  in  indenta- 
tions or  sheltered  localities,  as  the  exposed  portions  of  the  ocean  are 
subject  to  such  agitations  Hom  violent  winds,  that  the  sand  or  mud  of 
the  bottoms  is  disturbed  to  such  a  degree  as  sometimes  to  cover  the 
oysters.  This  is  destructive  to  the  youngi  and  even  old  and  perfectly 
grown  oysters  will  eventually  perish  when  covered  by  sand  or  mud. 
The  more  tranquil  the  water,  other  things  being  equal,  the  more  prolific 
and  flourishing  the  beds.  ^ 

Oysters,  as  regards  both  growth  and  quality,  are  influenced  by  the 
condition  of  the  water  in  which  they  exist.  Those  on  the  Atlantic 
coast^  in  the  unmitigated  salt  of  the  ocean  waters,  are  small  and  too 
salt  ror  use,  while  in  the  neighboring  bays  and  at  the  mouths  of  the 
rivers,  where  the  out-going  fresh  water  mingles  with  that  of  the  sea,  the 
oyster  attains  its  greatest  size  and  best  flavor. 

The  Chesapeake  Bay  and  its  tributaries  afford  the  most  favorable 
conditions  for  the  natural  growth  of  the  oyster,  as  well  as  all  needfdl 
facilities  for  its  artificial  propagation  and  culture.  Located  in  the 
proper  temperature,  its  bottoms  of  sand  and  rock,  its  abundant  produce 
of  sea-moss  as  a  home  and  breeding  place,  its  waters  tempered  In  degrees 
of  saltness  to  suit  aU  varieties,  and  its  numerous  fresh- water  streams, 
bringing  down  in  their  floods  a  continuous  supply  of  food  and  other 
requirements,  render  the  bay  superior,  in  its  oyster  grounds,  to  any 
body  of  water  on  this  continent  or  perhaps  in  the  world. 

From  Kent  Island,  within  twenty-five  miles  of  Baltimore,  to  Cape 
Henry,  a  distance  of  one  hundred  and  forty  miles,  the  bottom  of  the 
bay  is,  with  slight  exceptions,  a  continuous  oyster  bed.  AU  the  fresh- 
water streams  that  empty  into  the  bay  within  the  above-named  limits 
are  stocked,  either  natrmdly  or  artificially,  with  oysters,  as  far  up 
toward  their  sources  as  the  influence  of  the  salt  water  extends. 

Area  of  tlie  oyster  beds. — ^The  area  of  the  oyster  beds  of  the  Chesa- 
peake and  its  tributaries  may  be  safely  estimated  at  three  thousand 
square  miles.  There  is,  however,  great  inequality  in  the  quantity  of 
bivalves  scattered  over  the  bottoms.  In  some  places  they  are  so  few 
as  to  render  fishing  for  them  unremunerative,  though  such  are  excep- 
tions rather  than  the  general  rule;  while,  in  other  portions  of  the  bay, 
they  increase  so  rapidly,  that  many  perish  from  the  weight  by  suffoca- 
tion or  for  want  of  food. 
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The  oyster  business. — Some  idea  of  the  magnitude  of  the  oyster  buai- 
ness  of  the  Chesapeake  may  be  obtained  from  the  reports  of  the  oys- 
ter commission,  created  by  the  State  of  Virginia  and  of  Maryland. 

The  bay  is  divided  into  two  departments,  and  each  has  its  proper 
police  regulations.  The  Baltimore  department,  which  includes  less  than 
one-half  the  oyster  fisheries,  reports  an  annual  average  of  eleven  million 
bushels,  taken  in  the  legitimate  way  of  dredging  and  longing.  The 
reports  of  both  departments  aggregate  from  twenty  million  to  twenty-five 
million  bushels,  which  are  only  an  approximation  to  the  quantity  actually 
taken.  This  report  does  not  include  the  oysters  taken  from  private 
beds  or  plantations,  owned  by  the  residents  on  the  islands  and  the  shores 
of  the  bay  and  rivers,  who  do  not  regularly  engage  in  the  trade,  but 
cultivate  them  for  their  own  uses;  nor  the  numbers  taken  by  the  half- 
piratioal  "pongys,''  canoes,  (Fig.  3,)  and  other  small  craft  that  contin- 
uaUy  depredate  upon  the  beds  without  the  required  license. 

In  the  city  of  Baltimore  seventy  houses  are  engaged  in  the  oyster 
business,  mostly  in  canning  for  exportation,  while  at  various  points  in 
the  bay  are  establishments  (Fig.  1)  that  employ  from  fifty  to  four  hundred 
hands  each,  during  the  season,  in  opening  and  canning,  (Fig.  2.) 

Bv  the  official  reports  there  are  fifteen  thousand  persons  engaged  in 
the  Dusiness  of  oyster  fishing,  (Fig.  4,)  and  a  fleet  of  one  thousand  seven 
hundred  vessels  of  fifty  tons  burden,  and  over  three  thousand  smaller 
craffcs,  are  duly  licensed  for  the  trade. 

Besides  the  regular  transactions  that  come  under  the  cognizance  of 
the  commission,  there  are  numbers  of  men  and  vessels  employed  in 
procuring  ^^  plants"  from  various  places  abroad  for  the  artificial  beds,  and 
there  is  a  population  of  20,000  persons,  on  the  islands  and  mainland, 
with  whom  oysters  form  an  article  of  general  consumption  throughout 
the  season. 

Oyster  fishing. — ^The  implements  used  in  oyster  fishing  are  few  and  simple 
in  construction.  They  are  the  dredge,  the  tongs,  and  the  fork  ^Fig.  5.) 
The  dredge  is  used  on  the  natural  beds,  in  deep  water.  It  is  an  iron  net 
set  in  pear-shaped  iron  frames,  and  furnished  with  teeth  so  arranged  as 
to  tear  the  oysters  from  the  beds,  and  gather  them  into  the  net  aa  it  is 
drawn  over  the  bottom  by  the  vessel,  to  which  it  is  attached  by  means 
of  a  long  rope.  It  weighs  about  one  hundred  and  fifty  pounds,  and  is 
drawn  on  board  the  vessel  by  a  windlass  arranged  for  the  puri)08e.  It 
is  designed  to  hold  about  three  bushels,  though  it  is  rarely  filled  with 
marketable  oysters  at  one  "haul."  When  one-fourth  of  the  contents 
is  good  oysters,  the  "haul"  is  considered  a  good  one.  The  remaining 
empty  shells  are  cast  back  into  the  water.  The  tongs  are  composed  of 
two  iron  rakes  attached  to  long  wooden  poles,  with  an  axle  set  near 
the  rakes.  The  fisher  leans  over  the  side  of  his  boat,  and  handles  this 
tool  with  ease  in  water  from  two  to  eight  feet  deep  (Fig.  4.)  It  is  used 
chiefly  on  planted  beds.  The  fork  is  composed  of  ten  or  twelve  tines, 
or  prongs,  set  near  one  another,  and  fixed  to  a  long,  stout  handle.  It  is 
used  for  fishing  in  shallow  water,  on  beds  where  oysters  are  entangled 
in  sea-moss,  and  the  fisher  generally  wades  in  the  water  in  order  to 
manage  it  easily. 

The  plants  and  planting  grounds. — The  plants  are  gathered  in  the 
months  of  August,  September,  and  October,  chiefly  along  the  Atlantic 
coast,  particularly  on  the  coast  of  the  Carolinas,  where  exist  prolific 
beds  of  oysters  too  salt  for  general  use.  In  their  native  beds  these 
oysters  do  not  attain  any  considerable  size,  but  transported  into  the 
semi-fresh  waters  of  the  Chesapeake,  they  grow  rapidly,  fatten,  and 
become  more  fresh  and  consequently  edible.    The  plants  measure  from 
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one  inch  to  three  inches  in  length,  and,  when  planted  in  the  best  feed- 
ing gronnds,  grow  in  a  year  to  foor  or  five  inches,  when  they  are  regarded 
as  marketable. 

The  best  planting  grounds,  all  things  considered,  are  found  in  Tan- 
giers  Sound,  a  portion  of  the  bay  opposite  the  county  of  Dorchester,  and 
of  Somerset,  in  Maryland,  and  marked  off  from  the  bay  proper  by  a  chain 
of  islands  dropped  from  the  Dorchester  Hook  to  Crisfield,  the  present 
terminus  of  the  Delaware  railroad.  Here  the  water  is  comparatively 
shallow,  and  the  sound  is  so  completely  shielded  by  islands  On  one  side, 
and  the  mainland  on  the  other,  as  to  be  at  all  times  tranquil.  The  busi- 
ness of  planting,  therefore,  may  be  carried  on  without  interruption,  and 
the  plants  are  not  liable  to  be  covered  by  sand. 

Good  planting  grounds  are  valuable,  and  are  seldom  sold ;  but  some- 
times they  are  leased  at  rates  ranging  from  $50  to  $400  aunually  per 
acre.  Sales  of  lots  covered  by  three  to  seven  feet  of  water  have  been 
made  at  upward  of  $1,000  per  acre;  and  the  most  desirable  grounds  are 
valued  at  rates  above  these  figures,  and  pay  an  interest  of  more  than 
twenty  per  cent,  on  that  valuation* 

There  are  other  excellent  planting  grounds  superior  even,  in  some 
respects,  to  those  of  Tangiers,  but  they  are  open  to  the  objection  of  loss 
from  shifting  sands,  so  destructive  to  the  plants.  On  the  Tangiers  bot- 
toms exists  a  rank  vegetable  growth  called  sea-moss,  in  which  the  oys- 
ters become  securely  imbedded,  and  which  protects  the  spawn  and  the 
young  oysters  until  their  shells  become  sufBciently  hard  to  afford  protec- 
tion from  the  numerous  anquatic  foes  that  prey  upon  them. 

The  boundaries  of  the  planting  lots  are  determined  from  stakes  or 
small  evergreen  trees,  finmy  secured  in  the  mud  at  the  comers.  These 
fragile  comer-marks  are  strictly  respected  by  the  neighbors,  and  a  case 
of  ta^espass  rarely  occurs. 

The  plants  are  allowed  to  remain  fi*om  three  to  six  months,  never 
exceeding  a  year.  The  topfi^'ng  season  commences  in  September  and 
continues  through  the  following  April,  it  being  a  rule  with  the  fishers  to 
close  operations  before  May;  as,  accoroing  to  their  belief!  oysters  are  unfit 
for  use  in  any  month  that  is  not  spelled  with  the  letter  K.  The  breeding 
season  occupies  the  four  months  from  May  to  August  inclusive,  and  the 
oysters  are  then  necessarily  not  in  good  condition  for  use.  Consequently 
those  engaged  in  the  business  during  the  other  part  of  the  year  employ 
their  boats  in  freighting  finits  and  vegetables,  or  turn  their  attention  to 
trucking,  particularly  to  the  cultivation  of  sweet  potatoes  and  melons, 
for  which  the  islands  and  high  mainlands  are  peculiarly  adapted. 

Quality. — ^There  is  a  ^eat  difference  in  the  quality  of  oysters  of  the  same 
size  and  age.  Locahty  has  its  influence  to  such  a  degree  that  most 
natural  beds  and  all  planting  grounds  produce  oysters  of  different  flavors. 
An  exx>erienced  oyster  fisher  can,  at  sight,  generally  teU  the  locality  from 
which  the  oyster  was  taken ;  and  the  epicure,  accustomed  to  the  different 
flavors,  can  by  taste  designate  the  b^  on  which  the  oyster  was  grown 
and  fatted. 

The  oysters  of  Tangiers  are  excelled  in  delicious  flavor  by  those  at 
the  mouth  of  the  Gherr^stone  River,  on  the  coast,  and  by  those  in  Lynn- 
haven  Bayon  the  west  side,  at  the  mouth  of  the  James  and  the  Nansemond 
Rivers.  The  Cherrystones  deservedly  hold  the  first  rank,  but  are  practi- 
cally little  known  beyond  their  own  neighborhood,  as  the  natural  beds 
are  of  small  extent  and  their  production  limited.  There  are,  however, 
fine  feeding  grounds  in  the  vicinity  of  Cherrystone,  and  aU  oysters  planted 
there  become  of  superior  quality,  and  are  sold  abroad  as  Cherrystones* 
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The  trae  Chenystone,  in  fine  oonditiony  retains  its  shape  when  cooked, 
(which  is  that  of  a  cherry  secid,)  and  cats  as  finely  as  a  tender  sirloin. 

Propagation. — The  art  of  breeding  tiie  oyster  crop,  by  artificial  means, 
is  still  in  a  primitive  state  in  this  countiy.  In  France,  where  labor  is 
cheap  and  abundant,  the  cultivation  of  the  oyster  crop  has  been  carried 
to  the  same  perfection  that  has  been  attained  in  pisciculture.  There  the 
beds  are  as  methodically  marked  out  as  for  a  flower  garden,  and  a  close 
calculation  is  made  as  to  the  greatest  profitable  produce  &om  a  given 
number  of  plants.  As  a  portion  of  the  crop  becomes  suflttciently  matured 
for  market,  it  is  gathered,  and  other  plants  are  at  once  put  in  the  place. 

In  the  Chesapeake  the  plants  are  shoveled  from  the  deck  of  the  vessel 
as  she  is  towed  slowly  over  the  space  marked  out,  and  the  quantity  is 
consequently  indefinite.  The  design  is,  however,  to  cover  the  bottom 
with  a  single  layer  of  the  plants.  The  water  on  artificial  beds  varies  in 
depth  from  two  to  twelve  feet,  three  to  four  feet  being  most  desirable, 
as  the  beds  may  then  be  inspected  from  the  surface,  when  the  water  is 
clear  and  tranquiL  Such  a  depth,  too,  is  most  favorable  for  forking  and 
tonging,  and  the  entire  crop  may  be  gathered  at  one  time. 

Until  a  comparatively  recent  period  the  oyster  was  regarded  as  herma- 
phrodite, but  the  sexes  are  so  marked  that  those  familiar  with  them  can 
readily  distinguish  them  at  sight,  the  females  being  in  excess  of  the 
males.  During  the  breeding  season  the  oyster  is  said  to  be  ^^  in  th^e 
uiilk,''  which  term  is  applied  to  the  ova,  or  spawn.  The  spawn  is  dis- 
charged in  minute,  viscid  balls,  of  such  gravity  that  they  float  midway 
between  surface  and  bottom  in  the  water,  and  are  there  met  by  the 
sperm  of  the  male,  which  is  dischajqged  at  the  same  time.  Fertilization 
is  thus  effected  in  the  water,  and  the  ova  adhere  to  the  first  hard  or 
rough  substance  with  which  Uiey  come  in  contact,  and  at  once  begin  to 
assume  shape,  and  to  exhibit  indications  of  life.  The  spat  at  first  appears 
to  belong  to  the  vegetable  rather  than  to  the  animal  kingdom;  but,  as 
it  continues  to  grow  in  size,  the  animal  assumes  a  more  vigorou3  and 
decided  character.  In  a  few  wedcs  it  is  capable  of  a  feeble^  independent 
motion  that  gradually  increases  until  the  shells  are  perfectly  formed, 
when  it  attains  the  power  to  open  and  close  them. 

The  object  to  which  the  floating  spawn  is  most  likely  to  fasten  is  the 
shell  of  another  old  oyster,  and  this  accounts  for  the  fact  that,  while 
single  oysters  only  are  found  in  the  artificial  beds,  they  exist  in  clusters 
in  the  natural  beds  (Figure  7.) 

The  spawn  gradually  changes  its  rotund  shape,  and  spreads  upon  the 
substance  to  which  it  adheres,  forming  a  white  spot  that  in  time  assumes 
the  apx)earance  of  a  thin,  flat  shell,  though  it  remains  soft  and  friable. 
It  is  now  called  a  spat,  and  is  covered  by  a  delicafe  skin  that  grows 
thicker  and  harder  until  it  becomes  a  shelL  The  spat  is  much  sought 
after  by  fishes,  crabs,  and  turtles,  and  numbers  are  thus  destroyed. 
The  shell  begins  to  harden  when  the  spat  attains  half  an  inch  to  an  inch 
in  diameter^  and  thickens  with  the  growth  of  the  oyster.  At  one  year  ^ 
old  it  is  an  inch  to  an  inch  and  a  half  in  diameter,  and  its  shell  is  suf^- 
ciently  hard  to  place  it  out  of  danger  from  most  of  its  enemies.  It  may 
now  be  used  as  a  plant,  though  greater  size  and  more  age  are  desirable 
for  stocking  artificial  beds. 

Although  ranked  by  naturalists  in  a  very  low  scale  of  animal  existence, 
the  oyster  is  not  without  certain  physical  power,  and  sufficient  instinct 
for  self-preservation  under  ordinary  circumstances,  as  illustrated  in 
instances  where  the  floating  spawn  had  attached  to  the  inside  of  the 
shell  of  an  old  oyster  while  open  for  feeding.  Were  the  spat  allowed  to 
remain  there,  it  would  soon  so  increase  in  size  as  to  cause  serious  incon- 
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Fig.  5.— Oyster  fishing  implements. 


Fig.  6.— Ancient  oyster  shell. 


Fijy.  7. — Yonug  oysters  attached  to  an  old  oyster. 


Fig.  8.— Young  oysters  attached  to  various  objects. 


OYSTEBS  Aia>  FISHINa  IMPLEMENTS 


Digitized  by  LjOOQ iC 


Digitized  by  LjOOQ iC 


RECENT  PBOQBESB  IN  FISH  CULTUBE.  345 

venien^  to  the  old  oyster,  and  eyentaally  destroy  its  life.  But.  as  soon 
as  it  attaches  in  dangerous  proximity  to  the  mouth  of  the  shell,  the  old 
oyster  works  it  or  blows  it  from  its  position,  and  it  finds  another  object, 
as  in  figure  8,  which  represents  oysters  attached  to  a  neck  of  a  glass 
bottle,  and  to  a  handle,  and  also  a  fragment  of  a  jug;  or  it  fastens  to 
another  place  on  the  same  shell.  It  is  no  uncommon  occurrence  to  find 
in  the  natural  beds  large  central  oysters  literally  encrusted  with  those 
of  smaller  size,  so  arranged  as  to  demonstrate  the  foregoing  fact. 

From  the  great  prolificacy  of  the  female  oyster,  it  might  readily  be 
inferred  that  the  increase  would  far  exceed  the  demands,  great  as  they 
are,  upon  the  natural  beds.  A  single  female  oyster  contains  about  two 
million  ova,  all  of  which,  under  favorable  circumstances,  should  develop 
into  i)erfect  oysters.  But  in  deep  water  most  circumstances  are  unfavor- 
able to  the  existence  of  the  ova  and  spat.  They  are  beset  by  enemies 
and  casualties  from  the  spawn  until  tiie  shells  of  the  young  become 
sufficiently  formed  and  haKlened  to  afford  protection. 

In  the  Ghesapeake,  as  in  all  the  oyster  waters  of  this  country,  the 
increase  is  altogether  from  the  natural  beds,  where  the  ova  and  young 
cannot  be  protected.  In  the  deep  water  the  temperature  is  often  too  cola 
for  the  development  of  the  ova,  and  even  when  developed  many  of  the 
delicate  spats  pensh.  Planted  oysters  are  not  allowed  to  remain  undis- 
turbed a  sufficient  length  of  time  to  enable  them  to  breed.  In  the  most 
favorable  breeding  localities,  as  in  Tangiers  Sound,  the  beds  grow  to 
such  thickness  that  the  underlying  oyters  are  destroyed  by  the  superin- 
cumbent weight  of  the  accumulations.  Here  the  beds  are  two  feet  and 
upward  in  thickness,  with  only  a  few  inches  of  the  upper  portion  composed 
of  those  li\«ing.  Oysters  will  not  survive  for  any  long  time  when  covered 
with  sand,  mud,  or  any  other  matter;  and  sometimes,  by  a  change  of 
current,  or  from  disturbance  of  the  bottom  by  violent  storms,  extensive 
natural  beds  are  covered  by  sand  and  destroyed.  The  young  oysters, 
when  they  accumulate  so  rapidly  as  is  the  case  in  Tangiers,  add  a  stratum 
yearly  to  the  natural  beds,  and  destroy  a  corresponding  stratum  under- 
neath. The  increase  is,  therefore,  only  in  the  extension  of  the  area 
occupiedbythebeds.  Heredredginghasbeenfoundmostbeaieficial,asthe 
dredge  relieves  the  beds  of  their  weight,  and  spreads  the  oysters  over  the 
bottom.  A  half  century  since,  the  bottom  of  the  Chesapeake  was  inter- 
spersed with  numerous  isolated  beds  of  small  extent  and  great  thickness, 
but  dredging  has  so  scattered  them  that  they  now  form  almost  a  contin- 
uous bed,  covering  the  whole  bottom.  Dredging  also  clears  the  upper 
portions  of  the  beds  of  the  accumulations  of  mud  and  sand.  The  ova 
adhere  best  to  clean  objects,  and  the  dirt  destroys  the  delicate  spat. 

Varieties. — ^Notwithstanding  the  proximity  of  the  different  varieties  of 
the  oyster,  each  preserves  its  identity,  and  they  remain  as  it  were  in  sepa- 
rate families.  The  number  of  varieties  found  in  the  Chesapeake  has  not 
been  precisely  ascertained,  but  it  is  supposed  to  be  about  thirty.  Some 
of  them  have  been  imported  from  the  Atlantic  coast,  and  others  from 
the  southern  rivers  as  plants,  but  most  of  them  are  indigenous.  Those 
in  the  deep  waters  of  the  bay  differ  from  such  as  are  on  the  shoals,  and 
the  same  variety  is  not  fi^uently  found  in  two  rivers,  however  near  their 
entrance  into  the  bay.  Nature  has  provided  thick,  nard  shells,  capable 
of  affording  perfect  security  from  their  numerous  enemies,  for  those  in 
deep  water :  while,  in  the  small  and  comparatively  shallow  rivers,  where 
their  foes  ao  not  exist  in  such  numbers,  the  shells  are  thin  ana  eafflly 
broken. 

In  the  deposits  of  Crustacea  and  acephala,  forming  a  great  portion  ot 
the  marl  beds  in  the  vicinity  of  the  Chesapeake,  there  are  many  varieties 
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of  the  oyster  and  clam  that  have  existed  in  its  waters  in  some  unknown 
period  of  the  past,  but  which  are  now  extinct  Oyster  shells  measuring 
fourteen  inches  in  length,  (Fig.  6,)  and  clam  shells  one  and  a  half  inch 
thick  and  six  or  seven  inches  in  oreadth,  are  found  in  a  state  of  perfect 
preservation. 

More  recent  banks  or  dex>osits  of  sheDs  found  on  the  shores  of  the  bay 
in  the  county  of  Talbot  and  of  Dorchester,  in  Maryland,  show  but  little 
difference  in  size  or  conformation  fix)m  tiiose  existing  at  the  present  time. 
Here  are  banks  of  shells  one  foot  to  four  feet  thick,  extending  indefinitely 
into  the  mainland,  and  covered  by  soil  to  such  a  depth  as  to  admit  of 
cultivation. 

Food.— From  the  investigations  of  scientific  men  nothing  certain  is 
learned  as  regards  the  peculiar  food  of  theoyster.  The  regular  oyster-men, 
who  observe  them  at  all  seasons  and  in  all  conditions,  entertain  no  other 
idea  on  the  subject  than  that  they  feed  upon  the  salt  water.  Certain  it  is 
that  they  feed  only  on  the  flood  of  the  tide,  as  their  shells  are  then  open^ 
while  they  are  closed  during  the  ebb.  That  they  do  eat  or  swallow  and 
digest  their  food  is  inferred  from  their  internal  construction,  as  nature 
has  provided  them  with  the  full  complement  of  organs  adapted  to  the 
purpose.  Evidence  that  other  food  than  that  derived  simply  from  salt 
water  is  consumed,  is  ftimished  in  the  feet  that  they  grow  and  fetten  near 
the  land,  in  shallow  water  better  tiian  in  the  open  sea,  and  become  more 
perfect  in  size  and  condition  in  the  mouths  of  the  rivers,  the  floods  of  which 
carry  down  the  elements  of  growth  and  thrift. 

Artificial  breeding.— With  all  these  natural  advantages  afforded  by  the 
Ghesapeake  for  the  successful  propagation  and  culture  of  the  oyster  crop« 
Oie  business  is  notefQciently  manag^  by  the  unscientific  men  who  are«  at 
present,  engaged  in  the  work.  Were  the  operations  conducted  with  still 
smd  judgment  the  profits  would  be  greatly  enlarged,  and  the  annual  pro- 
duct could  be  almost  indefinitely  multiplied.  The  artificial  propaga- 
tion and  culture  of  oysters  are  not  attended  by  the  risks  and  expenses 
of  pisciculture,  and  require  less  skiU  and  attention  to  insure  success;  yet 
streams  heretotbre  tenandess  of  fish  are  .now  well  stocked  artificisdly 
with  the  fineat  and  most  delicious  of  the  finny  tribe.  Oyster  planting 
is  here  conducted  in  a  slovenly  and  wasteful  manner,  while  new  plan- 
tations are  seldom  made  from  the  spawn  or  the  young  oysters.  The  plan 
here  adopted  for  the  formation  of  new  beds  is  to  fasten  in  the  natural 
beds,  pirevious  to  the  breeding  season,  a  few  stakes  with  brush  attached. 
•  The  spawn  will  attach  to  these  in  considerable  numbers,  and,  when  the 
ova  are  developed  to  the  proper  condition,  the  stakes  are  withdrawn, 
and  fixed  in  the  bottoms  where  it  is  intended,  to  form  new  plantations 
or  beds.  In  the  third  year  ftt)m  the  spawn  the  new  plantation  begins 
to  breed,  and  after  that  period  it  rapidly  multiplies  when  the  conditions 
are  favorable. 

M.  Gost^,  a  scientific  gentleman  and  eminent  naturalist  of  France, 
who  has  made  the  study  of  the  oyster  a  8i)ecialty,  proposes  to  stock  the 
whole  available  coast  of  France  with  oysters,  at  a  cost  of  about  six 
dollars  per  acre.  He  has  invented  a  smsdl,  portable  machine,  which  he 
sinks  in  the  natural  beds  previous  to  the  breeding  season,  and  leaves  it 
to  become  freighted  with  the  ova,  and  these  to  be  developed  into  young 
oysters,  when  he  withdraws  the  machine,  and  places  it  with  its  living 
attachments  in  some  fevorable  locality  that  he  wishes  to  stock  with  the 
bivalves.  M.  Gost6  has  thus  transplanted  20,000  young  oysters  at  one 
time  on  his  apparatus,  which  he  assures  us  may  be  easily  managed,  and 
and  on  which  the  young  oysters  may  be  carried  to  any  reasonable  dis- 
tance.   It  may  be  seeui  thereforei  what  immense  profits  the  extensive 
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oyster  grounds  of  the  Chesapeake  might  be  made  to  yield  with  skillftd 
management  and  improved  machinery,  when  under  the  present  clumsy 
system  a  profit  is  realized,  after  paying  an  annual  rent  of  $300  or  $400 
per  acre. 

The  oyster  commissioners  of  the  Chesapeake  report  a  gradual  dim- 
inution in  the  oyster  crop  in  the  past  ten  years,  and  estimate,  by  the 
same  rates  of  decrease,  that  the  whole  stock  wiU  be.  exhausted  in 
a  half  century.  It  behooves  the  sovereign  States  that  have  jurisdiction 
over  these  valuble  oyster  grounds  to  encourage,  by  legislative  aid  or 
otherwise,  the  propagation  and  culture  of  oysters,  both  as  a  source  of 
wealth  to  the  States  themselves,  and  as  an  article  of  food  and  luxury  for 
the  people.  The  means,  as  well  as  the  knowledge  and  skill,  are  now 
required  to  increase  successfully  the  numbers  and  protect  the  spat,  as 
well  as  to  discriminate  as  to  the  best  and  most  prolific  varieties;  for 
improvement  may  as  readily  bo  made  in  quality  as  in  quantity.  Until 
recently  the  supply  by  natural  increase  was  considered  inexhaustible, 
and  no  aids,  either  legislative  or  otherwise,  were  deemed  needful  or 
advisable.  But  now,  when  an  interest  of  so  much  importance  to  the 
States  most  directly  concerned,  and  to  the  whole  country,  is  threatened 
with  extinction,  the  means  for  its  preservation  become  a  necessity.  Not 
only  its  preservation  may  be  readily  accomplished,  but  its  value  may  be 
greatly  enhanced;  and,  by  proper  management,  tne  oyster  grounds  of 
tiie  Chesapeake  can  be  made  to  supply  a  demand  equal  to  tiiat  of  our 
whole  coontiy  at  the  present  time. 
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The  term  "country  roads"  is  intended  to  include  all  descriptions  of 
wagon  roads  in  rural  districts,  which  are  made  and  repaired  under  the 
general  direction  of  "  county  commii^ioners,"  "  police, '^  or  "  circuit  courts,'' 
or,  as  in  some  States,  under  a  board  of  "  town  supervisors,''  and  in  others 
under  the  "selectmen"  of  the  towns.  The  immediate  supervision  of 
construction  and  repairs  is  generally  under  the  direction  of  local  "road 
supervisors,"  or  "path  masters,"  as  they  are  termed  in  some  districts. 
The  tax  for  road  repairs  is  generally  a  capitation  tax  on  male  citizens 
between  sixteen  and  sixty  years  of  age.  The  number  of  days'  labor 
required  on  public  roads  per  annum  varies  in  the  different  States  from 
one  day  to  fifteen.  Although  this  system  of  levying  road  tax  generally 
prevails,  it  is  conceded  that  it  is  very  defective,  and,  so  long  as  it  is 
continued,  poor  roads  will  be  the  inevitable  consequence.  There  is  prob- 
ably no  public  interest  in  which  sound  and  intelligent  legislation  is  more 
needed  than  in  the  enactment  and  revision  of  our  road  laws.  Any  sys- 
tem which  provides  for  the  assessment  and  collection  of  a  road  tax  in 
labor  will  be  found  inefficient,  and  totally  inadequate  to  the  purpose  for 
which  such  tax  is  levied.  The  recorded  experience  of  reliable  men  in  all 
rural  districts  in  this  country — in  some  cases  covering  a  period  of  more 
than  two  himdred  years — of  the  defects  of  this  system,  is  sufficient  evi- 
dence that  reform  is  greatly  needed. 

Although  the  amount  of  statistical  information  obtained  in  answer  to 
the  circulars  issued  from  this  Department  is  far  short  of  what  was  antici- 
pated, we  are  enabled  from  the  data  furnished  to  arrive  at  many  import- 
ajit  fa<5ts,  that  will  serve  as  guides  to  those  specially  interested  in  the 
construction  and  repair  of  roads.  It  was  hoped  that  the  returns  would 
be  so  ftdl  and  explicit  that  a  complete  tabular  report  could  have  been 
compiled  in  accordance  with  the  questions  propounded. 

The  unsettled  condition  of  many  of  the  southern  States  since  the  close 
of  the  war  has  been  such  that  few  repairs  of  bridges  or  roads  have  been 
made,  and  probably  few  will  be  undertaken  until  reconstruction  is 
thoroughly  effected. 

A  report  from  Florida  says:  "No  road  laws,  no  bridges;  streams  are 
crossed  by  ferries,  fording,  or  ST^mming." 

P.  T.  TannehUl,  of  Henderson  County,  Texas,  says:  "Our  roads  are 
not  worked,  the  wagoner  making  his  own  way.  Soil  remarkably  favorable 
for  roads.  Ko  macadamizing  material  in  the  State,  none  needed.  Boad 
laws  in  this  magnificent  State,  like  other  laws,  seldom  executed.  No 
turnpikes ;  don't  need  them.  Eoads  last  until  they  become  too  miry, 
when  wagoners  cut  a  new  one.  Texas  can  boast  of  the  best  roads,  witii 
the  least  work,  of  any  State  in  or  out  of  the  Union.  Our  citizens  gen- 
emlly  regard  work  as  unconstitutumaL^ 

E.  S.  Holden,  of  Stockton,  San  Joaquin  County,  California,  writes  that 
"the  general  character  of  public  roads  throughout  the  State,  during  wet 
seasons,  is  bad  5  in  January  and  February,  almost  impassable.  Necessity 
has  stimulated  the  people  to  construct  good  and  durable  roads  and  turn- 
pikes, and  quite  a  number  of  pikes,  from  two  to  thirty  miles  in  length 
each,  have  been  finished,  or  are  in  process  of  construction.  Those  con- 
structed will  be  passable  at  all  seasons  of  the  year.    They  are  made  by 
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the  use  of  heavy,  strong  plows,  with  eight  to  ten  yokes  of  oxen,  or  as 
many  horses.  The  road-bed  is  back-fdrrowed  up,  so  that  the  side  gutters 
are  from  two  to  four  feet  in  depth;  the  road-bed  made  is  usually  forty 
feet  at  base,  and  about  thirty  feet  on  the  top,  the  natural  soil  covered 
with  gravel  twelve  to  fifteen  inches  in  depth.  Such  roads  become  hard 
and  (ky,  and  equal  to  the  best  roads  in  the  eastern  States.  Thus  con- 
structed they  cost  about  $6,000  per  mile.  There  are  about  sixteen  miles 
of  such  roads  in  liis  county,  and  it  is  proposed  to  construct  other  similar 
roads  soon." 

The  report  firom  Utah  Territory  states,  that  "there  are  in  Salt  Lake 
County  thirty-two  miles  of  gravel  road,  and  about  eight  miles  of  macad- 
amized. The  average  cost  of  the  former  is  $3,500  per  mile;  of  the  latter 
about  $3,800  per  mile.'^ 

Eeport  from  Marshall  County,  Iowa,  states  that  one  mile  of  graded 
and  graveled  road  in  that  county  costs  $10,000,  and  yet  the  average  cost 
of  road  repairs  in  the  county  is  only  $3  per  mile.  Eeport  from  Fond 
du  Lac  County,  Wisconsin,  states  that  there  are  twenty  miles  of  turn- 
pike in  that  county,  twelve  miles  of  which  are  graveled,  and  cost  $1,000 
per  mile;  and  eight  miles  macadamized^  costing  $2,000  per  mile. 

The  report  from  Baltimore  County,  Maryland,  states  tiiat  that  county 
has  one  hundred  and  forty  miles  of  macadamized  road,  which  cost  $55000 
per  miJe  for  construction,  and  $100  per  mile  annually  for  repairs.  The 
metal  of  the  roads  is  principally  of  very  hard  trap  rock,  ext>ensive  to 
break  by  the  hand  process,  by  which  it  was  aU  prepared.  The  quan- 
tity originally  applied  was  not  more  than  ten  cubic  feet  per  linear  foot 
of  road,  or  about  two  tiiousand  perches  of  twenty-five  cubic  feet  per 
perch  per  mile. 

Washington  County,  Maryland,  has  about  one  hundred  mile^  of  Mac- 
adam road,  which  cost  $2,100  per  mile.  This  metal  is  of  limestone  roc^ 
which  is  obtainable  on  the  line  of  all  the  roads,  and  may  be  broken  at 
about  one-half  the  cost  of  the  trap  rock.  The  repair  of  these  roads  is 
said  to  cost  about  $50  per  mile  per  annum. 

William  Bacon,  of  Eichmond,  Berkshire  County,  Massachusetts,  says: 
'^  We  have  a  system  of  taxation  for  making  and  repairing  roads  that  is 
tolerated  by  a  law  of  the  State,  and  is  as  old  as  the  roa&.  It  requires 
towns  to  raise  annually  such  an  amount  of  money  as  may  be  deemed 
necessary  to  keep  the  roads  in  repair  for  the  year,  to  divide  the  towns 
into  districts,  and  appoint  a  highway  surveyor  to  each  district,  whose 
duty  it  is  to  see  that  the  money  apportioEcd  to  his  district  is  seasonably 
and  properly  expended.  This  system  is  generally  adopted  in  agricultural 
districts,  and  is  popular,  as  it  gives  to  any  one  the  privilege  of  paying 
his  tax  in  money  or  working  it  out  with  teams,  at  a  price  stipulated  by 
the  town.  The  system  is  good  where  the  people  are  all  interested  in 
good  roads,  but  there  are  many  who  are  never  ready  to  work  or  pay ; 
and,  if  they  pretend  to  work,  it  is  more  of  a  holiday  affair  than  a  matter 
of  public  benefit.''  This  is  the  general  experience  of  all  observers  of  the 
working  of  this  and  similar  systems.  Mr.  B.  adds:  "We  had  formerly 
many  turnpike  roads  in  this  county,  but  the  introduction  of  railroads, 
which  now  traverse  more  than  half  of  the  towns  in  the  State,  haa  set 
them  aside  entirely,  and  all  have  become  county  roads.'' 

This  is  the  case  in  many  other  districts,  even  where  railroads  are  not 
so  numerous  as  in  Massachusetts.  The  most  fe-vorable  location  for  a 
turnpike  is  frequently  selected  by  the  railroad  engineer,  nearly  parallel 
with  the  railroad  or  contiguous  to  it;  hence  much  of  the  heavy  transpor- 
tation is  by  rail,  and  the  collateral  turnpike  is  little  used.  With  the  in- 
crease of  railroads  in  all  parts  of  the  country,  the  effect  on  nearly  parallel 
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turnpike  roads  will  beasabovededcribed;  hence,  when  locating  anew  turn- 
pike road,  it  will  be  well  to  consider  the  probabilities  of  the  construction 
of  a  railroad  at  an  early  day  in  the  same  direction  or  route.  If  probable 
that  the  railroad  will  be  constructed  at  no  distant  day,  and  yet  the  neces- 
sity is  great  for  a  hard  road  for  immediate  use,  the  width  of  the  hard 
bed  of  such  road  might  be  made  as  narrow  as  would  answer,  thus  reduc- 
ing the  cost  of  the  road,  and  correspondingly  reducing  the  sum  sacnfic^ 
by  the  loss  of  traffic  which  may  leave  the  turnpike  for  the  railway. 
While  the  foregoing  is  undoubtedly  true,  as  regards  turnpikes  running 
in  the  same  direction  and  near  the  railroads,  it  is  equally  true  that  these 
same  railroads  will  cause  an  increased  demand  for  improved  lateral  roads, 
by  which  products  may  reach  the  iron  way.  As  the  railroads  usually 
thread  the  valleys  and  mountain  passes,  and  cannot  be  worked  profit- 
ably in  the  direction  of  the  heavy  mountain  slopes,  the  products  of  the 
hUl  country  and  of  the  vales  between  it  and  the  railroads,  together  with 
return  supplies,  must  be  transported  on  wagon  roads,  at  least  until  a 
great  improvement  is  effected  in  the  traction  of  the  locomotive.  As  these 
roads  will  be  permanent,  and  are  frequently  required  to  overcome  heavy 
grades,  skillfcd  engineering,  thorough  construction,  and  repairs  are 
demanded. 

The  reports  from  nearly  all  the  States  in  which  ^^  plank  roads  "  have 
be^  tested,  under  a  great  variety  of  circumstances,  concur  in  condemn- 
ing them  on  account  of  the  great  cost  of  construction,  as  well  as  for  their 
ladc  of  durability.  From  careful  investigation  we  find  that  they  have 
generally  become  unfit  for  use  in  froih  five  to  eight  years,  even  where 
tiie  material  used  was  of  a  good  quality.  One  plank  road  only  is  men- 
tioned on  which  repair  with  the  same  material  is  continued.  For  their 
average  cost  see  statement  The  agents  of  decomposition,  heat  and 
moisture,  being  everywhere  active,  timber  of  the  same  kind  and  quality 
is  found,  when  used  in  plank  roads,  to  be  most  durable  in  climates  and 
positions  unfavorable  to  a  perpetual  supply  of  these  elements.  The 
writer  was  familiar  with  a  plank  road  in  Madison  County,  New  York, 
about  twenty  years  since.  This  road  was  mainly  in  an  elevated  moun- 
tain region  having  a  northern  aspect,  and  was  covered  with  snow  on  an 
average  fully  four  months  of  the  year,  and  yet  the  remains  of  the  mate- 
rial used,  it  being  hemlock  three  inches  in  thickness,  were  all  removed 
in  eight  years.  The  same  material  used  in  the  Oarolinas  or  in  Florida 
would  probably  have  become  worthless  in  four  years.  A  slight  covering 
of  earth  on  the  planks  is  found  to  hasten  decay,  though  it  prevents 
wear.  Yellow  pine  and  cypress  logs,  used  in  the  southern  States  in 
"  corduroy  "  or  causeway  roads^  where  the  logs  are  constantly  covered 
with  water  from  never-failing  springs,  and  with  a  covering  of  earth  of 
twelve  to  eighteen  inches,  and  shaded  by  a  tall,  dense  forest,  have 
been  known  to  remain  sound  for  thirty  years. 

The  causeway  of  logs  has  been  a  common  mode  of  primitive  road- 
making  in  low  marshy  regions,  and  is  still  common  in  the  southern 
States,  even  on  mail  routes.  The  logs  should  have  a  good  covering  of 
earth,  and  depressions  occasioned  by  irregular  decay  should  be  repaired 
as  tiiey  occur.  The  durability  of  causeway  logs  is  much  greater  when 
covered  with  ten  to  twelve  inches  of  compact  clay  well  rounded  off,  and 
if  it  is  obtainable,  with  gravel  on  the  clay,  than  where  they  are  entirely 
covered  with  gravel  5  the  latter  being  porous,  rain  falling  on  the  road- 
bed penetrates  directly  to  the  logs,  and  draws  the  warm  air  after  it, 
thus  rapidly  promoting  decay,  while  the  clay  covering  will  shed  off  the 
water  before  it  reaches  the  logs.  The  log  causeway  system  of  road- 
making  in  regions  where  the  soil  is  wet,  timber  abundant  on  the  bpot^ 
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only  costing  the  catting,  and  drainage  among  the  green  roots  too 
expensiye,  must  necessarily  continue  in  use  many  years  to  come.  From 
the  statements  elicited,  it  appears  that  a  very  large  proportion  of  the 
roads  of  all  the  States,  even  in  the  older  ones,  are  little  more  than  a 
belt  of  natural  surface,  just  wide  enough  to  admit  of  vehicles  passing 
when  they  meet ;  sufficiently  cleared  of  trees,  rocks,  and  stumps  to  be 
passable  with  the  worst  marshes  causewayed.  Many  of  the  unfordable 
streams  are  still  crossed  by  flat-boat  ferries  of  the  most  primitive  charac- 
ter ;  more  shallow  ones  are  forded,  and  a  tree  felled  across  the  stream 
for  foot  travelers  is  the  only  bridge  seen  on  streams  many  miles  in  length. 
The  primitive  bridges,  for  vehicles  on  such  streams,  are  usually  made 
by  placing  three  or  more  round  logs  from  bank  to  bank,  without  abut- 
ments, and  covering  them  with  flattened  poles.  As  civilization  advances, 
or  the^e  primeval  structures  become  unsafe,  their  places  are  usually 
supplied  with  hewed  or  sawed  timbers  and  flooring,  with  <^  King's  post 
truss"  on  either  side,  using  pins  and  wedges  instead  of  the  rods,  or  bolts 
and  nuts  used  in  more  modem  structures.  Unless  suitable  stones  are 
at  hand,  and  more  convenient  than  timber,  logs  are  flattened  and  pin- 
ned one  upon  another,  and  used  for  abutments.  These  are  in  turn 
supplanted  by  more  scientiflc  wooden  structures,  such  as  the  <^  Burr," 
"Howe,"  "  Improved  Howe,"  and  other  forms  of  trussed  wooden  bridges ; 
or  perhaps  by  iron  bridges  .constructed  upon  some  one  of  t^e  many 
plans  now  in  vogue— those  known  as  the  Bollman  and  Fink  being  con- 
sidered the  best  in  use  in  this  country  for  railroad  purposes. 

With  each  successive  improvement  in  the  construction  of  bridges  in 
aD  districts,  where  other  characteristics  of  civilization,  such  as  the  clear- 
ing up  of  forests,  &c.,  have  made  collateral  and  corresponding  progress, 
it  has  been  found  necessary  constantly  or  periodically  to  increase  the 
span  and  height,  from  the  water  at  ebb,  of  all  bridges  to  be  buUt.  This 
necessity  arises  from  the  more  sudden  escape  of  rain-fall  from  the  sur- 
face <rf  cleared  and  swarded  land,  than  fr*om  that  of  the  forest  with  its 
accumulated  mulch  of  ages,  maintained  by  a  net-work  of  undergrowth, 
through  which  water  is  greatly  impeded  in  its  flow  to  the  stream,  ana 
a  much  larger  proportion  of  it  is  absorbed  by  the  earth  than  when  flow- 
ing on  a  sc^fEice  of  smooth  turf.  Another  effect  of  the  sudden  rising  qi 
streams  from  the  rapid  escape  of  water  into  them  during  excessive  rain- 
fiiil,  is  a  waste  of  the  fertility  of  steep  tiUage  lands,  which  shed  water 
directly  into  the  streams.  Where  interval  l^ds  to  any  considerable  ex- 
tent border  on  the  streams,  this  waste  is  intercepted,  and  the  fertile 
washings  of  the  higher  landis  are  deposited  on  the  meadows,  by  which 
the  fertility  is  augmented  by  each  successive  flood,  often  forming  valua- 
ble muck  deposits  which  enterprising  farmers  return  to  the  hilly  lands, 
thereby  restoring  their  lost  fertility.  Where  the  interval  land  is  nar- 
row, the  effect  of  the  excessive,  increasing  floods  is  to  sweep  these  wash- 
ings into  the  creeks  and  rivers.  The  effects  of  floods  in  dissipating  the 
fertility  of  roUing,  cleared  lands  bordering  streams  may  be  prevented, 
in  a  good  degree,  by  keeping  them  in  grass  as  large  a  portion  of  the 
time  as  is  practicable;  and,  when  they  are  laid  down  to  grass,  by  con- 
structing numerous  surface  water  fttrrows  in  succession  from  the  sum- 
mit to  the  base  of  slopes,  giving  them  good  capacity  and  very  gentle 
fall ;  thus  the  washing  of  the  soU  will,  in  a  great  degree,  be  prevented, 
a  larger  amount  of  water  will  be  absorbed,  and  that  escaping  to  the 
streams  will  be  a  longer  time  in  reaching  them,  and  the  destructive 
effects  of  inundation  lessened  materially. 

The  proportion  of  area  of  the  cleared  lands  of  the  middle  and  the 
eastern  States,  which  would  be  greately  benefited  by  the  precautionary 
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system  of  surface  gutters  above  recommended,  is  very  large,  and  the 
annual  waste  of  fertility  and  the  damage  from  loss  of  fences,  bridges, 
buildings,  and  even  of  human  life,  are  so  great  as  to  warrant  a  notice  in 
this  connection,  apart  from  its  direct  i>ertinency  to  the  general  subject 
in  hand.  We  have  been  frequently  called  to  relocate  roads  thathave 
been  entirely  destroyed  by  floods  in  collateral  streams,  many  of  which 
roads  had  been  repeatedly  destroyed  in  places,  and  as  often  rebuilt.  An 
ordinary  degree  of  sagacity  and  common  sense  should  have  suggested 
the  folly  of  locating  such  roads  originally  so  low  as  to  be  subject  to 
such  casualties,  and  certainly  the  repeated  ocular  evidence  of  the  error 
committed  by  the  pioneer  road  surveyor  f  for  such  he  must  be  called,  as 
there  was  no  engineering  in  the  case)  snonld  have  deterred  the  com- 
missioner of  highways  from  reconstructing  such  roads  on  the  same  sites. 
Many  cases  of  injudicious  road  construction  and  waste  of  public  money 
could  be  cited,  were  it  necessary^  to  establish  the  fiwt  that  reform  anil 
retrenchment,  greater  skill  and  wiser  legislation,  are  needed  for  the  more 
economical  and  elEcient  management  of  the  public  roads  throughout  the 
cotmtry. 

As  the  existing  road  laws  in  all  the  States  are  generally  ^^  ansatisfac- 
tory,'^  a  recital  of  many  of  them  in  this  article  is  unnecessary.  Oscar  I. 
Strong,  of  Pocahontas  County,  Iowa,  reports  the  following  road  laws  in 
that  State :  "  The  board  of  supervisors  has  the  general  supervision  of 
roads  in  the  county,  with  power  to  establish  or  change  them  as  provided 
by  law.  The  town  trustees  levy  a  road  tax  each  year  of  not  less  than 
one  mill  nor  more  than  three  on  the  dollar  of  the  taxable  property  in 
each  road  district.  A  road  supervisor  is  elected  in  each  district,  who 
has  the  supervision  of  the  roads  in  his  district,  and  it  is  his  duty  to 
keep  these  roads  in  as  good  repair  as  he  can  with  the  ftmds  at  his  dis- 
posal; it  IB  also  his  duty  to  require  each  able-bodied  man  between 
twenty-one  and  fifty  years  of  age  to  perform  two  days'  labor  on  the 
roads,  between  April  and  August  of  each  year.  The  oi)eration  of  the 
law  does  not  give  satisfiiction.  The  average  amount  of  work  done  on 
our  roads  does  not  exceed  sijt  dollars  per  mUe  per  annum.  The  best 
road  in  the  county  is  made  of  saw-dust." 

E.  M.  Mackemery,  of  Leavenworth  County,  Kansas,  reports  as  follows : 
"All  the  principal  roads  in  the  county  are  under  jiie  supervision  and 
care  of  a  scientific  engineer,  who  is  the  adviser  of  the  board  of  county 
commissioners.  The  roads  are  graded,  and  worked  on  an  established 
system,  and  all  thoroughly  and  substantially  bridged  with  blue  limestone 
of  superior  quality.  In  no  State  in  the  Union  is  there  a  greater  pride, 
or  a  more  intelligent  appreciation  of  the  value,  comfort,  and  pecuniar}' 
profit  arising  from  a  well-devised  system  in,  and  a  thorough  improve- 
ment of,  all  classes  of  roads.  An  experience  of  twenty-nine  years  in 
Illinois,  Iowa,  and  Missouri  has  established  the  conviction  that  more 
gratuitous  labor  is  performed  on  the  roads  of  Kansas  than  in  any  other 
western  State.  At  a  cost  of  a  little  less  than  $250,000  the  county  has 
bridged  eveiy  stream  on  the  principal  roads  leading  from  Leavenworth 
City.  The  city  of  Leavenworth  has  also,  at  a  large  expenditure, 
built  all  stone  bridges,  even  beyond  the  city  limits,  to  facilitate  trade 
with  the  interior.  After  roads  are  opened,  the  annual  amount  expended 
l)er  mile  does  not  exceed  $250. 

Arthur  Parks,  of  San  Bernardino  County,  California,  states  that 
*^  every  male  citizen  in  the  county,  Indians  excepted,  is  taxed  one  day's 
work  or  two  dollars  per  annum,  besides  which  there  is  a  small  direct  tax. 
The  law  is  generally  enforced,  but  is  not  satisfactory,  as  it  is  not  sufli- 
cient  to  keep  one-fourth  of  the  roads  in  order.    Private  subscriptions  oi 
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oue  hundred  dollars  each  are  not  rare  for  ^  mending  oar  ways.'  The 
citizens  of  tiiis  county  fully  indorse  the  leading  paragraph  of  your  cir- 
cular ;  a^d,  realizing  its  correctness,  we  are  determined  to  take  hold  with 
a  will,  and  have  good  highways.'^ 

There  is  great  similarity  in  the  systems  of  taxation  for  road  purposes, 
it  being  generally  a  "  poll  tax''  in  labor,  varying  in  the  different  States 
from  one  day  to  five  per  annum ;  and  in  some  portions  of  the  country  a 
money  tax^  varying  from  one  mill  to  two  cents  on  the  one  hundred  dol- 
lars:  and  m  others  a  tax  for  bridge  purposes  alone,  as  high  as  four  cents 
on  the  one  hundred  dollars  of  taxable  property.  Owing  to  the  abun- 
dance and  excellence  of  material  in  some  regions,  and  the  scarcity  and 
inferiority  of  it  in  others,  there  is  a  difference  of  at  least  tenfold  in  tiie 
cost  of  construction  and  maintenance  of  good  roads.  Good  ones  are  the 
exceptions  in  aU  the  States.  Those  of  eastern  New  York  and  of  New 
England  have  generally  a  surface  superior  to  those  3f  almost  any  other 
portion  of  the  country,  but  the  grades  are  rarely  reduced  to  what  tiiey 
should  be.  To  the  steepness  of  the  grades  in  the  line  of  the  axis  of  the 
roads  in  those  regions,  and  to  the  care  in  surface  drainage,  their  dry- 
ness and  smoothness  of  surface  are  mainly  attributable,  as  it  causes 
them  to  shed  water  rapidly. 

The  proper  mode  of  construction  of  a  road  adapted  to  a  large  amount 
of  heavy  traffic,  at  all  seasons  of  the  year,  depends  greatly  on  local  cir- 
cumstances. The  perfection  and  the  durability  of  a  road  must,  of  course, 
depend  on  the  material  used  in  its  construction,  all  other  circumstances 
being  equal.  We  shall  treat  the  subject  in  the  order  in  which  the  earthy 
and  the  mineral  materials,  in  the  various  parts  of  the  country,  possess 
their  respective  superiority  for  use  in  the  construction  of  county  roads : 
First,  the  macadamized  or  broken  stone  road ;  second,  the  gravel,  or 
proper  admixture  of  natural  pebbles  of  various  sizes  with  a  proper 
quantity  of  clay  and  sand,  or  loam ;  third,  rotten  rock,  of  various  clmr- 
acter;  fourth,  rotten  rock,  artiiicially  mixed  with  clayj  fifth,  loam,  in  a 
natum  state ;  sixth,  artificial  loam,  made  by  mixing  clay  and  sand } 
seventh,  clay  5  eighth,  sand. 

THE  MACADAMIZED  OB  BROKEN  STONE  ROAD. 

For  the  sake  of  Ifrevity  in  treating  class  No.  1,  we  shall  designate  the 
rock  to  be  used  by  the  terms  hard  and  soft.  The  mode  of  preparing  the 
foundation  of  a  Macadam  road  should  bo  modified  according  to  the 
character  of  the  soil  of  which  it  is  to  bo  made.  It  may,  however,  be 
premised  that  one  essential  condition  to  bo  secured  in  the  use  of  every 
character  of  material  is  that  of  dryness.  This  secured,  almost  every 
variety  of  soil  will  form  a  suitable  substructure  for  a  macadamized  road. 
It  would  be  difiicult  to  furnish  specifications  for  the  great  variety  of 
cases  that  may  be  presented,  but  wo  shall  endeavor  to  give  such  general 
instructions  as  will  meet  all  probable  cases  intelligibly,  and  will  com- 
mence with  the  most  difiicult  circumstances  likely  to  be  presented,  viz., 
an  extensive  plain,  level,  or  nearly  so,  with  a  tenacious  clay  soil. 

To  effect  drainage  under  such  circumstances  there  are  but  two  modes 
known  to  the  writor :  First,  by  surface  drainage,  by  the  use  of  open 
ditches,  or  gutters,  excavated  on  both  sides  of  the  road  in  the  manner 
described.  K  practicable,  the  fall  should  be  made  both  ways,  from  a 
l)oint  as  nearly  central  as  may  be,  and  each  gutter  be  extended  to  a 
point  of  discharge  lower  than  the  plane.  The  advantage  of  draining 
both  ways  is,  that  with  ditches  of  the  same  depth  at  their  discharge  end, 
the  fall  will  be  doubled.    In  case  the  distance  is  great,  and  the  labor  of 
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producing  sufficient  fall  in  the  ditches  is  considered  too  expensive,  it 
will  then  be  judicious  to  test  the  practicability  of  the  other  method. 
This  consists  in  what  we  call  pit-drainage.  Its  practicability  can  always 
be  ascertained  by  digging  a  well,  or  by  boring  with  a  pile  or  post  auger. 
If  a  stratum  of  sand  or  gravel,  which  will  absorb  water,  is  reached  at  a 
reasonable  depth,  say  not  more  than  forty  feet,  this  plan  may  be  adopted. 
Three  or  four  wells,  equally  distributed  as  to  distance  will  bo  ample  to 
drain  a  mile  of  road.  K  the  wells  are  to  be  stoned  with  rough  stones, 
they  should  be  excavated  six  feet  in  diameter,  and  the  depth  continued 
three  feet  below  the  surface  of  the  stratum  which  is  found  to  absorb 
water.  The  rough  stone  wall  may  be  laid  dry,  but  the  stones  should 
extend  ftx)m  the  inner  face  to  the  bank,  the  smaller  ends  forming  the 
inner  face,  thus  forming  a  complete  arch  of  every  layer  of  stones.  The 
wells  may  all  be  on  dne  side  of  the  road,  or  a  portion  of  them  on  each 
side,  and  they  should -be  covered  with  a  strong  lattice  of  cast  iron,  with 
mesnes  about  two  inches  square. 

The  gutters  should  fall  each  way  toward  the  wells,  and  the  low  places 
in  the  gutters  on  the  other  side  of  the  road  shotdd  bo  opposite  the  wells. 
At  each  of  these  low  points  a  well  a  foot  or  two  in  depth  should  be 
excavated  and  stoned  up.  A  tile  or  a  stone  drain  with  good  fall  should 
connect  the  shallow  with  the  deep  weU.  The  greater  the  fall  in  these 
cross  drains,  the  smaller  may  the  conduit  be,  and  the  less  the  liability 
to  dog.  A  slight  circular  depression  should  l>e  made  in  the  bottom  of 
ate  surf  ace  gutters  around  the  weUs,  in  which  the  sediment  in  the 
drainage  water  may  be  depositetl  before  it  flows  into  the  wells.  It 
sometimes  occurs  that  the  water,  not  being  carried  off  rapidly  enough, 
will  rise  up  to,  and  even  above,  the  top  of  the  well }  but  this  is  rare,  and 
the  foregoing  mode  will  generally  provide  satisfactory  drainage  under 
the  circumstances  described.  When  practicable,  the  surface  gutters 
conveying  the  water  to  streams  or  to  ravines  may  be  of  more  simple 
and  of  preferable  construction.  Where  the  water  is  to  be  conveyed  a 
long  distance,  say  half  a  milo  in  one  direction,  a  fall  of  three  inches  to 
one  hundred  feet  will  answer.  This  will  require  the  gutter  to  be  six  feet 
eight  inches  in  depth  at  the  discharge  end.  The  bottom  of  the  fitters 
must  be  smooth  and  graded  with  accuracy.  The  angle  of  the  slope  of 
the  banks  should  not  exceed  thirty-five  degires. 

In  tenacious  clay  soils  the  margin  of  the  surface  of  the  substructure, 
on  which  to  place  a  Macadam  road-bed,  slionld  be  at  least  one  foot 
•above  the  bottom  o£  the  gutters.  It  should  be  made  smooth  and  solid, 
and  have  an  underdrain  at  each  margin  of  the  macadamizing?  from  six 
to  twelve  inches  in  depth,  and  an  average  of  twelve  inches  in  width. 
These  drains  may  have  a  faU  each  way  for  five  to  seven  rods,  to  a  low 
point  from  which  a  lateral  drain  should  extend  under  the  side  road  to 
the  gutter  into  which  they  are  to  discharge.  The  longitudinal  under- 
drains  are  to  be  made  of  broken  stones,  and  are  to  be  filled  up  to  the 
level  of  the  surface  upon  which  the  macadamizing  is  to  rest.  The  earth- 
banks  on  each  side  of  the  macadamized  portion  of  the  road  should  be 
twelve  inches  in  height,  and  be  sufficiently  sloped  to  be  self-sustaining 
until  the  broken  stone  has  been  applied,  which  will  render  them  per- 
fectly secure.  The  stone  should  be  so  broken  that  all,  or  nearly  all,  the 
pieces  will  pass  through  a  two-inch  ring.  This  is  the  rule  adopted  in 
England,  where  this  kind  of  road  has  reached  the  greatest  perfection. 

We  say  "  nearly  all,''  for  of  course  there  will  occasionally  be  stones 
which,  unless  too  much  time  is  spent  in  breaking  them,  will  not  come 
up  to  the  standard.  This  subject  is  one  of  the  utmost  importance;  and, 
if  we  are  to  be  governed  by  the  opinion  of  Macadam  hunself,  we  find 
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him  declariug  that  cubes  of  one  and  a  quarter  inch  are  better  than  any 
larger ;  and  he  afiGirmed  before  a  committee  of  the  House  of  Commons, 
that  his  experience  went  to  prove  that  the  expense  of  keeping  roads  in 
i«  ))air  was  ahnost  in  the  exact  ratio  of  the  sizes  of  stone  used  in  each 
in^jtance.  Thus,  a  road  constructed  of  metal  broken  down  to  cubes  oi 
one  and  a  quarter  inch  would  require  to  keep  in  repair  but  one-half  the 
outlay  necessary  for  one  constructed  of  cubes  of  two  and  a  half  inches; 
so  that  the  increased  cost  of  construction  in  using  the  smaller  broken 
mt*t»J  will  be  fully  compensated  for  by  the  saving  in  repairs  and  greater 
durability.  In  speaking  of  the  mfetal  as  being  in  the  form  of  cubes,  it 
is  not  intended  to  convey  the  idea  that  each  piece  of  stone  must  be  a 
IHTfect  cube,  and  all  of  equal  size;  practical  men  will  of  course  under- 
sttiLid  that  the  term  is  figurative,  and  that  the  metal  must  of  necessity 
be  more  or  less  irregular,  and  vary  in  size  considerably.  The  broken 
atone  for  a  new  road  should  be  applied  to  the  depth  of  twelve  inches 
and  twenty  feet  in  width  to  produce  a  first-class  road.  The  lateral 
slope  either  way  from  the  center  of  the  road  should  correspond  with 
that  of  the  surface  of  the  foundation;  this  slope  should  be  about  one- 
quarter  of  one  inch  to  a  foot.  There  should  be  an  earth  side  track  on 
either  aide  of  the  macadamized  portion  of  the  road.  The  earth  road,  when 
diy  and  in  good  order,  is  more  desirable  than  the  Macadam,  and  mate- 
rially saves  the  wear  upon  it.  The  foregoing  specification,  although 
referring  more  particularly  to  a  road  nearly  level  Ion  «fitudinally,  is  equaUy 
applicable  as  a  directiim  for  macadamizing  any  road  of  the  width 
mentioned. 

The  preparation  and  application  of  broken  stone  in  road-making  have 
hitherto  l^en  very  expensive,  thus  presenting  great  discouragement  to 
those  desiring  to  imi)rovo  i*oads  upon  this  system,  which  wo  have  no 
hesitation  in  pronouncing  the  best  all  things  considered,  as  yet  dis- 
covered. The  cost,  however,  has  of  late  been  greatly  reduced  by  the 
introduction  of  the  "Blake  Stone-Breaker,''  a  machine  of  immense 
strength  and  efficiency,  which  has  been  satisfactorily  tested  in  practical 
use.  Thirty  perches  (twenty-five  cubic  feet  to  a  perch)  of  the  hardest 
trap  boulders  can  be  broken  into  the  best  road  metal  in  ton  hours  by  this 
macliine.  Ir  requires  about  nine  horse  power  to  perform  this  amount  of 
work  in  the  time  given.  In  a  single  hour  it  has  been  known  to  break 
four  perches,  or  one  hundred  cubic  feet,  of  stone  of  the  foregoing  char- 
acter. With  this  macliine  the  ex)st  of  breaking  is  reduood  to  thirty 
cents  per  perch,  using  coal  at  $5  50  per  ton,  and  labor  at  $1  50  per 
diem,  and  an  engineer  at  $2  50  per  diem,  who  assists  the  two  laborers 
employed  in  feeding  the  machine.  The  average  day's  work  for  a  good 
hand  in  the  spring,  summer,  or  autumn  is  less  than  one  pbrch,  and  in 
winter  still  less.  The  average  price  of  such  labor  is  about  $1  50  per 
day  at  present,  so  that  the  reduction  of  expense  by  tlie  use  of  the 
niijchine  is  not  less  than  eighty  per  cent. 

The  stone-breaker  referred  to  has  elevators  connected  with  it,  which 
carry  the  stones  to  a  considerable  height  above  the  machine,  where 
they  are  deposited  upon  a  sieve,  through  which  the  fine  sand  produced 
in  breaking  the  stone  passes,  and  is  deposited  by  means  of  a  chute  in  a 
tight  compartment  on  the  ground ;  while  the  stones  running  over  the 
sieve  are  deposited  in  a  land  of  hopper,  from  which  they  are  loaded 
upon  wagons  or  carts  by  simply  opening  a  slide  or  trap.  In  this  man- 
ner the  cost  of  loading  is  reduced  to  a  nominal  figure,  being  done  almost 
instantaneously;  while,  if  done  by  hand  by  shoveling  fix>m  the  heap,  the 
cost  of  loading  would  be  nearly  half  as  much  as  breaking. 

After  what  has  been  said  with  regard  to  the  sand  being  carried  dowii 
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through  «a  chute  into  a  tight  compartment,  we  will  explain  why  the 
trouble  is  taken  to  sepamte  the  sand  from  the  broken  stones  at  all,  or 
care  taken  to  deposit  it  in  a  tight  compartment.  It  was  found  that  this 
sand,  produced  by  the  trituration  of  stones  of  this  quality  in  the  process 
of  breaking,  is  the  very  best  material  yet  discovered  for  manufacturing 
'< concrete  stone''  under  the  Ransom  patent  of  England,  which  is  rapidly 
coming  into  use  in  this  country.  About  one  hundred  i)ounds  of  sand 
are  made  for  each  perch  of  stones  broken,  and  all  yet  made  by  the 
machine  in  question  has  found  ready  sale  to  the  ^'  Ransom  Concrete 
Stone  Company  of  Maryland,"  at  one  cent  per  pound.  It  will  be  seen 
that  in  the  neighborhood  of  cities,  where  the  concrete  stone  is  being 
manufactured  to  any  considerable  extent,  a  road  may  be  macadamized 
at  a  very  low  cost,  if  indeed  it  is  not  found  that  the  stones  can  be 
broken  and  applied  at  a  cost  which  shall  be  less  than  the  proceeds  of 
the  sale  of  sand  produced  from  the  amount  of  broken  stone  required, 
thus  preparing  the  road  metal  free  of  cost,  and  leaving  a  profit  to  the 
constructors  l^ides. 

In  the  api)lication  of  the  broken  stones  to  form  a  road-bed,  although 
the  process  is  simple,  it  is  important  that  the  surface  of  the  earth  sub- 
structure be  kept  free  from  ruts  and  tracks,  as  any  depressions  will  fill 
with  water,  and  soften  the  foundation  at  these  x>oints,  thus  causing  the 
road  to  settle  unevenly.  Depressions  in  the  stoned  surface  cannot  be 
well  repaired  without  "  picking  up  ^  the  metal  to  the  depth  of  several 
inches.  The  material  used  in  repair  should  be  somewhat  smaller  or 
finer  than  that  of  which  the  road  is  forraccj.  The  portion  repaired  is  to 
be  thoroughly  rammed  with  a  "  paA^er's  rammer,"  and,  when  finished, 
should  be  slightly  above  the  surface  around  it,  which  remains  undis- 
turbed. When  the  metal  has  been  properly  graded  on  a  new  road,  the 
surface  should  have  a  slight  dressing  of  clay,  and  a  heavy  roller  should 
be  passed  over  it  until  the  metal  comes  to  "its  bearing,  before  vehicles 
are  allowed  to  pass  over  it.  A  road-bed  twenty  feet  in  width  and  twdve 
inches  in  thickness  will  require  4,224  perches  of  broken  stone  to  the 
mile.  The  s'orface  grade  of  the  earth  side  tracks  should  correspond  with, 
and  be  a  continuation  of,  the  grade  of  the  macadamized  portion.  The 
side  tracks  should  not  be  more  than  nine  feet  in  width,  as  unnecessary 
width  increases  the  diliiculty  of  surface  drainage. 

Many  professional  road  makers  will  take  exception  to  the  clay  surface 
dressing,  but  it  has  been  thoroughly  tested  in  practice,  and  idways 
with  success.  The  effect  is  to  bring  the  metal  to  a  bearing  at  once,  and 
to  prevent  the  action  of  the  wheels  from  destroying  the  angularity  of 
the  surface  metal,  a  veiy  important  quality,  as  it  is  almost  impossible, 
after  the  suiface  stones  have  become  rounded,  to  get  them  to  bind  one 
with  another,  and  form  a  first-class  road  surface.  The  quantity  of  clay 
applied  should  be  suflicient  only  to  fill  the  interstices  between  the  stones, 
on  the  immediate  surface,  when  the  metal  has  come  to  its  bearing. 
Another  advantage  of  such  an  application  is  to  render  the  superstruc- 
ture of  macadamizing  water-proof,  almost  from  the  first,  the  importance 
of  which,  in  assisting  to  maintain  a  dry  foundation,  is  almost  self- 
evident. 

THE  GEAVEL  AND  OTHEE  ItOAD-BEBS. 

Where  the  natural  soil  of  a  road  consists  of  gravel  of  proper  texture, 
in  its  natural  state,  the  process  of  producing  a  very  desirable  road,  for 
all  except  very  heavy  traffic,  is  simple  and  inexpensive.  It  only  requires 
to  have  the  surface  of  the  road-bed  raised  by  repeated  plowdngs,  the 
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furrow]*  alt  hemg  turned  toward  the  center  of  the  road.  In  case  the 
natural  surface  has  a  slope  to  one  side,  the  execution  can  still  be  mainly 
i)nd  most  economically  performed  by  the  use  of  the  plow,  by  turning  the 
iiirrows  in  one  direction.  The  plow  should  be  what  is  called  the  "  double 
right  and  left-hand  plow,'^  which  may  be  used  with  great  advantage. 
S Vhen  the  desired  grade  of  the  surface  of  the  road  and  gutters  shall  have 
been  produced,  as  nearly  as  practicable,  by  the  use  of  the  plow,  it  should 
then  receive  repeated  harrowings.  The  remainder  of  the  work  may  bo 
most  economically  and  efllciently  performed  by  means  of  the  grading 
machine,  except  the  removal  of  considerable  hills,  or  the  filling  of  cor- 
responding depressions,  which,  if  the  distance  is  short,  may  be  best  per- 
formed by  the  use  of  the  common  scraper ;  but,  if  it  exceeds  five  or  six 
rods,  wheelbarrows,  carts,  or  dump-wagons  will  be  necessary.  No  hand 
gracong  is  necessary,  as  the  grader,  propelled  by  a  pair  of  active  horses, 
will  p^orm  more  of  this  character  of  work  than  fifty  men,  and  at  the 
same  time  do  it  better. 

The  width  of  such  gravel  road  wiU,  of  course,  be  controlled  by  cir- 
cumstances, the  amount  of  travel  and  the  character  of  it  being  the  most 
important  considerations.  It  may  be  remarked,  however— ^and  it  is 
equally  applicable  to  all  roads,  of  whatever  material — ^that  they  should 
not  be  made  wider  than  is  really  necessary,  otherwise  the  cost  is  greatly 
increased,  as  well  as  the  difficulty  of  surface  drainage,  which,  as  was  re 
marked  in  connection  with  Macadam  road,  is  of  gi-eat  imi)ortance.  A 
road  constructed  of  natural  gravel,  and  having  a  gravel  sub-soil,  will 
require  to  be  raised  less  in  the  center,  and  the  side  gutters  may  be  made 
more  shallow  than  would  be  admissible  with  any  other  material. 

Eotten  rock, — ^This  material  is  frequently  found,  in  a  natiu-al  state, 
quite  well  adapted  to  forming  a  road  that  will  serve  all  the  purposes  for 
which  earth  and  gravel  roads  are  adapted.  It  rarely  has  a  proper 
degree  of  tenacity,  however,  to  enable  it  to  bind,  or  retain  desirable 
compactness. 

TVliere  this  material  lacks  tenacity  the  defect  is  easily  corrected  by 
adding  a  due  proportion  of  clay,  but  the  proper  proportion  of  each  can 
be  ascertained  only  by  experiment.  When  prepared  as  they  should 
l>e.  a  good  road  for  ordinary  country  travel  can  be  made  Irom  tliese 
substances. 

Loam. — ^By  the  term  loam  we  mean  clay  with  an  admixture  of  fine 
sand,  and  generally  a  liberal  proportion  of  Vegetable  matter. 

When  the  proportions  of  clay  and  sand  are  such  that  the  soil  will  not 
bake,  nor  iucrust  when  dry,  nor  become  very  adhesive  when  wet,  it  may 
properly  be  calleil  loam.  When  the  soil  of  a  road-bed  consists  of  loam, 
or  the  best  soil  obtainable,  the  directions  for  the  use  of  clay  are  appli- 
cable, with  the  exception  that  loam  does  not  require  the  exti-emo  degree 
of  surface  slope  recommended  for  clay. 

The  natunil  soil  of  the  bed  may  bo  either  clay  or  sand.  The  applica- 
tion of  the  other  by  hauling.it  on  to  the  bed  and  incorporating  it  by  means 
of  the  plow  and  harrow,  will  enable  the  engineer  to  produce  from  these 
two  materials  (each  illy  adapted  alone)  an  artificial  soil,  which  will  answer 
the  purposes  of  a  road-bed  quite  satisfactorily.  Gravel,  consisting  of 
water-worn  pebbles,  without  an  admixture  of  clay  by  which  to  cement 
them,  is  a  poor  road  material,  as  it  rolls  from  under  the  feet  of  the  ani- 
mals and  from  beneath  the  wheels,  making  the  labor  of  teams  on  such  a 
road  very  severe.  A  proper  amoimt  of  clay  added  to,  and  well  mixed 
with  gravel,  will  greatly  improve  it  as  road  material.  The  character- 
istics of  all  these  materials  are  sa  various  in  different  localities  that  the 
proportions  need  to  be  modified  according  to  circumstances  5  and  the 
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proper  proportions  in  each  respective  case  will  be  most  readily  and  satis- 
factorily determined  by  exx>erimenting  with  a  nnmber  of  samples,  say  a 
cart  load  of  each,  in  different  proportions,  which  shonld  be  carefully 
noted,  all  being  placed  contigaoosly  on  the  road-bed  where  they  will 
be  equally  exposed  to  wet  and  to  nse.  A  few  months'  experience,  undt* r 
such  test  of  the  varions  mixtures,  will  give  the  road  maker  data  wbitb 
theory  cannot  Aimish. 

In  some  sections  of  great  area  no  other  material  than  clay  can 
be  obtained;  hence  it  must  be  used  as  road  material  in  its  natural 
state.  The  general  principles  involved  in  the  construction  of  gravel, 
loam,  and  other  roads,  and  described  under  those  heads,  are  to  be 
observed  in  constructing  a  road  exclusively  of  clay:  the  gutters,  bow- 
ever,  should  be  made  as  deep  as  is  practicable,  and  the  road-bed  as  nar 
row  as  the  travel  will  admit,  and  be  as  highly  crowned  as  is  admissible, 
thus  guarding  against  absorption  of  water  from  the  gutters,  and  effectu- 
ally shedding  the  rain-fall  from  the  bed.  There  is  no  material  in  the  cata- 
logue treated  that  forms  so  perfect  and  delightful  a  road  for  pleasure- 
driving  as  clay,  when  in  a  certain  condition ;  but  it  is  so  difflcolt  to 
be  maintained  in  the  desired  state  that  it  is  judicious  to  incorporate  sand 
or  gravel  with  it,  wherever  practicable. 

There  are  districts  of  country  many  miles  in  extent,  where  nothing 
but  drifting  sand  can  be  obtained  for  making  roads.  Where  the  depth 
of  the  sand  is  great  before  reaching  a  tenacious  subsoil,  a  roa^-bed  of 
sand  will  be  more  compact  and  better,  if  made  lower  than  the  surface  of 
the  land  on  either  margin,  so  that  water  may  flow  on  to,  instead  of 
being  drained  off  from,  the  road.  Like  clay,  pure  sand  is  not  a  desirable 
•oad  material,  and  quicksands,  not  unfrequently  found  in  extensive 
sandy  regions,  are  dangerous.  Where  drainage  of  quicksands  is  impracti- 
cable, two  thicknesses  of  planking  laid  over  the  place  to  be  crossed,  the 
lower  planks  running  in  the  direction  of  the  road,  and  the  upper  ones 
across  it,  have  been  found  to  answer  very  well  as  assort  of  a  floating- 
road.  A  contractor  on  the  Knox  and  Lincoln  railroad  in  Maine  has 
recently  encountered  a  quicksand  into  which  he  has  sunk  pile  upon  pile 
to  the  depth  of  one  hundred  and  forty  feet,  and  no  indications  of  a  hard 
substratum  are  yet  apparent. 

j  PLANK  ROADS. 

Plank  roads  have  been  so  universally  unsatisfactory  that  valuable 
space  need  not  be  occupied  with  directions  for  their  construction. 

I.  A.  Lewis,  of  Howard  County,  Missouri,  says  that  a  plank  road  was 
constructed  in  that  county  twenty-six  miles  in  length,  costing  $100,000; 
but  it  has  long  since  been  abandoned.  Numerous  instances  may  be  ci  ted  of 
their  failure  from  all  parts  of  the  country,  but  not  one  in  which  they  have 
been  a  success.  A  plank  road  is  a  good  road  when  in  proper  condition, 
and  may  be  a  necessary  kind  in  some  districts  of  the  country ;  hence 
it  may  be  well  to  state  that  it  is  claimed  that,  by  steaming  the  ijlauk, 
and  charging  them  with  creosote,  costing  about  eight  dollars  per  thou- 
sand feet,  board  measure,  their  durability  will  be  doubled. 

THE  LONGITXIDESrAI.  GRADE  FOE  A  BOAD. 

There  is  perhaps  no  branch  of  the  subject  under  consideration  which 
demands  more  attention  by  the  engineer  than  that  of  the  reduction  of 
road  grades  to  the  minunum  under  all  practicable  circumstances.  We 
can  better  afford  to  increase  the  length  of  a  road  considerably  than  to 
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retain  grades^  in  places,  so  heavy  that  a  team  is  tmable  to  hard  more 
than  half,  or  perhaps  one-quarter,  the  load  it  can  on  all  the  remainder 
ol*  it.  Roads  which  are  steep  in  the  line  of  their  axis  are  not  only  more 
severe  on  teams,  but  they  are  dangerous,  and  much  more  expensive  to 
keep  in  repair.  Various  opinions  have  been  expressed  by  engineers  and 
essayists  on  this  subject.  Mr.  H.  P.  French,  of  Boston,  Massachusetts, 
iu  a  very  able  paper  on  roads,  contained  in  the  report  of  this  Depart- 
uieut  for  18C6,  says :  ^*In  view  of  every  consideration,  except  drainage, 
the  level  line  is  probably  the  best ;  but,  as  drainage  is  essential,  and,  as  will 
be  seen  when  wo  come  to  consider  the  construction  of  roads,  it  is  desira- 
ble to  make  them  as  flat  as  possible  transversely,  a  slight  slope  in  the 
length  of  them  is  found  expedient.  This  slope  should  be  one  in  two 
hundred,  which  is  sufficient  for  drainage  without  injury  by  washing,  and 
adds  little  to  the  draught 

A  grade  of  one  in  two  hundred  is  a  very  desirable  one,  so  far  as 
draught  is  concerned,  but  it  is  nearer  level  than  is  practicable  on  any 
considerable  proportion  of  our  country  roads ;  and,  as  regards  drainage, 
it  will  be  of  little  service.  Much  lateral  slope  is  objectionable,  but  we 
do  not  consider  that  a  slope  of  one-quarter  of  an  inch  to  one  foot  is  so, 
while  it  is  sufficient  to  provide  latwal  drainage,  which  is  more  efficient 
than  longitudinal  drainage.  The  widest  track  of  country  wagons  does 
not  exceed  five  feet,  and,  with  a  slope  of  one-quarter  of  an  inch  to  one 
foot,  the  difference  in  the  height  of  the  wheels  when  the  vehicle  is  on 
the  side  of  the  road,  is  but  one  and  a  quarter  ineJi,  and  this  is  reversed  • 
in  returning.  It  often  occurs  in  rural  districts  that  it  is  practicable  to 
drive  a  large  proportion  of  the  distance  on  the  summit  of  the  road  bed, 
where  the  vehicle  will  bo  on  a  level.  It  is  next  to  impossible  to  prevent 
road  surfaces  from  rutting  to  some  extent,  and  a  "  slope  of  one  in  two 
hundred"  only,  while  it  is  so  gentle  that  there  will  be  no  tendency  to  wash, 
will  certainly  keep  surface  water  on  the  road-bed  so  long  that  much  of 
it  will  be  absorbed,  which  may  be  avoided  in  lateral  dr^age,  without 
injury  to  vehicles,  displacement  of  lading,  or  inconvenience  to  passen- 
gers. It  is  not  practicable  to  give  a  rule  for  the  exact  amount  of  longi- 
tudinal grade  of  roads,  as  they  are  affected  by  so  many  circumstances. 
Primarily  the  best  provision  for  business  traffic  should  bo  considered 
paramount  to  all  else,  yet  this  has  often  to  be  modified  by  local  circum- 
stances, whether  in  regrading  old  roads  or  in  locating  new  ones.  In  the 
latter,  if  the  locality  is  mainly  unsettled,  and  the  probabilities  are  that 
the  building  sites  will  be  most  popular  near  the  summits  along  the  line 
of  the  projected  road,  the  engiueer  should  prospect  contiguous  lands, 
and  so  modify  the  route  that  the  necessary  laterals  may  connect  with 
the  road  by  grades  that  shall  be  easy,  safe,  and  inexpensive. 

There  has  been  a  very  general  and  striking  change  in  the  taste 
evinced  in  locating  rural  homes,  country  seats,  and  faim  buildings,  of 
late,  to  provide  for  which  a  corresponding  change  in  the  roads  by  which 
they  are  to  be  reached  has  become  indispensable.  Formerly,  the  popular  * 
site  for  niral  buildings  was  under  the  lee  of  elevated  ranges  of  land, 
ii(*ar  the  streams,  or  springs  at  the  base  of  hiUs,  to  accommodato 
which  the  public  roads  generally  traversed  the  banks  of  streams,  in  which 
position  the  drainage  of  all  the  high  lands  must  pass  under  or  over  them. 
The  advantages  of  the  modem  system  are  numerous,  and  the  disadvan- 
tages few.  The  salubrity  of  the  high  sites,  the  more  extensive  and 
pleasant  view  secured  from  the  buildings,  as  well  as  from  the  summit  or 
the  hillside  road  by  which  the  buildings  are  reached,  the  reduction  of 
cost  of  constaruction  and  maintenance  of  such  roads,  the  superiority  of 
the  grade  generally  obtainable,  as  compared  with  those  along  the  streams, 
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and  the  i^eater  feasibility  of  secoring  dryness  about  the  buildings,  as 
well  as  of  beautifying  the  landscape  in  their  vicinity,  are  among  the 
most  prominent  advantage  of  the  modem  selections  over  the  primiti\ce. 
Some  have  urged  as  objections  to  the  high  sites,  that  they  are  bleak  and 
cold,  and  that  water  is  not  convenient.  The  former  objection  is  fully 
met  in  the  modem  improved  methods  of  building,  and  ctf  economically 
generating  and  circulating  heat  j  while,  by  the  use  of  improved  hydraulic 
apparatus,  the  supply  of  water  is  made  ample,  and  luxuries  unknown  in 
the  old  system  are  fully  enjoyed. 

Where  objectionable  grades,  say  of  ten  feet  to  one  hundred,  the  heav- 
iest that  should  ever  be  tolerated,  are  unavoidable,  the  following  instmc- 
tions  for  construction  and  repair  should  be  observed :  Avoid  short  curves 
in  the  road;  make  the  bed  wider  on  the  hUls  than  on  the  plains,  and 
especially  in  the  curves.  If  the  road  runs  along  the  side  of  a  slope, 
grade  the  surface  of  the  bed^  so  that  all  water  falling  on  it  shall  be  cast 
to  the  gutter  on  the  upper  side,  as  there  is  great  danger  of  accident  in 
icy  times,  if  any  portion  of  the  bed  has  a  lateral  slope  with  the  hillside. 
On  such  road  provide  low  water  bars  across  the  road  at  intervals  of  thirty 
to  forty  feet.  These  bars  should  be  placed  obliquely,  and  should  discharge 
all  the  water  in  the  gutter  on  the  upper  side.  If  the  gutter  is  disposed  to 
wash,  it  should  be  paved,  and  the  curb  of  the  pavement  on  the  road  side 
set  so  low  that  water  from  the  road-bed  may  flow  into  the  gutter  the 
entire  distance  from  bar  to  bar,  instead  of  being  required,  as  is  frequently 
the  case,  to  flow  in  the  ruts  of  the  road-bed  until  it  reaches  the  bar. 
which  it  often  overflows  and  washes  away  continuing  to  flow  on  the  roau 
until  dangerous  gullies  are  cut,  requiring  much  expense  to  repair 
them.  If  the  hill  is  long,  say  one-fourth  to  half  a  mile,  the  water  should 
be  carried  across  the  road  in  culverts,  one  hundred  to  one  hundred  and 
fifty  feet  apart.  The  best  and  cheapest  common  road  culvert  may  be 
made  of  hard-buraed  terra  cotta  pipes.  On  hilly  roadsi  they  are  rarely 
required  of  more  than  eight  to  ten  inches  caliber.  These  pipes  need  no 
sleeves,  or  bells,  nor  any  cementing  of  the  joints;  and  are  less  expensive 
than  the  common  stone  culvert,  even  where  the  stones  are  at  hand.  The 
capacity  of  the  pipes,  owing  to  Jihe  smoothness  of  their  interior  surface, 
is  much  greater  than  that  of  a'stone  culvert  of  the  same  area  of  cross 
section.  The  pipes  should  be  burned  like  hard,  red  brick,  and  are  then 
as  durable  as  gianite.  The  pipe  culvert  should  receive  the  water  from 
a  shallo\f  well,  walled  up  with  stones  or  bricks.  Tiiia  well  should  be  in 
the  line  of  the  gutter  on  the  upper  side  of  the  road.  The  water  from  the 
gutter  should  fall  into  the  well  over  a  flag  on  the  wall  of  the  well,  and 
between  two  side  walls,  carried  up  with  the  other  walls  to  a  height  suf- 
licient  for  a  proper  opening,  when  the  well  and  the  opening  in  the  upper 
side  should  be  covered  with  a  strong  flag.  This  flag  should  overlap  the 
inner  face  of  the  wall  of  the  well  at  the  opening,  at  least  one  foot,  that 
animals  may  not  step  into  the  well.  This  arrangement  makes  the  ui^per 
end  of  the  culvert  sightly,  secure,  and  free  from  all  dangerous  effects. 
The  trench  in  which  the  pipes  are  laid  should  have  a  fall,  so  that  the 
water  from  the  culvert  may  be  discharged  upon  a  natural  surface,  as  it 
will  be  less  liable  to  gully  it  than  an  artificial  bank. 

ATONES  ON  EARTH  AND  GRAVEL  ROADS. 

In  preparing  earth  and  gravel  road-beds,  all  small  stones,  down  to 
half  the  size  of  a  hen's  eg;g^  should  be  removed  from  the  surface  soil,  as 
the  tendency  is  for  them  constantly  to  work  up  to  the  surface,  where 
they  are  ii\jurious  to  the  feet  of  the  horses,  and  to  vehicles,  wear  and 
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break  the  lading,  and  destroy  the  road.  The  wheel  of  a  loaded  vehicle, 
calling  from  a  stone  over  which  it  has  rolled,  even  if  it  is  not  more  than 
I  \7o  indies  in  height,  will  iiynre  a  road  surface  more  than  the  natural 
I  oiling  wear  on  a  smooth  surface  in  running  a  mile.  The  same  may  be 
said  of  the  effect  of  loose  stones  on  a  macadamized  road,  only  that  the 
ilamage  to  the  latter  is  more  serious  than  to  the  earth-road  surfaces, 
which  will  in  some  degree  repair  themselves ;  but  the  displaced,  macadam- 
izing  material  is  strewed  upon  the  surface  of  the  road,  greatly  increas- 
ing the  evil.  Next  in  importance  to  drainage  is  the  removal  of  loose 
stones  from  the  surface  of  the  road,  and  the  best  and  cheapest  mode  in 
thus  clearing  earth  and  gravel  roads  is  to  run  the  rut  scraper  or  grader 
over  the  road,  commencing  at  each  margin  with  the  scraper,  so  set  that 
the  surplus  earth,  stones,  &c.,  will  be  continally  deposited  toward  the 
center  of  the  road.  Having  passed  the  scraper  over  the  entire  surface, 
by  passing  up  one  side  and  down  the  other,  all  the  small  stones  to  be 
removed  will  be  deposited  in  a  narrow  row  on  the  middle  of  the  road- 
bed, from  which  they  may  be  rapidly  gathered  by  the  use  of  the  malle- 
able cast-iron  coal-scoop,  which  being  latticed  allows  the  earth  and 
gravel  to  fall  through.  Loose  stones  may  thus  be  removed  from  the  sur- 
face of  earth  and  gravel  roads  at  perhaps  one-tenth  the  cost  of  hand- 
picking,  and  all  ruts  filled  at  the  same  time.  The  loose  stones  on^mac- 
adamized  roads  should  be  frequently  picked  off,  and  the  side  tracks  kept 
in  order  by  the  use  of  the  grader,  as  above  described. 

Great  advantage  and  economy  result  from  passing  the  rut  scraper  over 
earth  and  gravel  roads  as  soon  after  every  rain-fa^  as  the  soil  becomes 
dry  enough  to  flow  before  the  scraper,  and  readily  fall  into  the  ruts  and 
depressions  in  the  road  surface.  Where  water  is  allowed  to  stand  until 
evaporated  from  the  ruts,  large  and  frequently  dangerous  mud-holes  are 
the  consequence;  and  as  they  are  generally  repaired  by  casting  in  stones, 
small  and  large,  the  road  is  made  worse,  instead  of  better.  Mud-holes 
in  roads  are  striking  examples  of  a  verification  of  the  adage  that  "pre- 
^  vention  is  better  than  cure;''  and  prevention  can  be  effected  in  the  most 
simple  and  economical  manner,  by  the  use  of  the  rut  scraper.  If  taken 
in  time,  it  is  rarely  necessary  to  haul  soil  jfor  repairs,  that  removed  by 
the  scraper  from  the  margins  of  the  ruts  generally  being  all  that  is  re- 
quisite to  raise  the  depressions  to  the  proper  grade. 

The  objectionable  course  of  conveying  surface  water  across  roads  on 
the  surface,  instead  of  by  the  iise  of  a  proper  culvert,  is  common  in  all 
parts  of  the  country,  even  on  macadamized  roads  charging  heavy  tolls. 
The  damage  annually  done  to  teams  in  such  cases  is  more  than  the  cost 
of  a  culvert.  These  water  crossings  are  often,  in  winter,  a  sheet  of  ice 
ten  to  twenty  feet  in  length  and  as  wide  as  the  road,  in  crossing  which 
teams  are  often  seriously  injured  by  slipping. 

WATER  FOE  TEAMS. 

It  is  a  matter  of  so  great  importance  that  a  full  supply  of  water  by 
the  roadside  be  provided  for  teams,  at  intervals  of  at  least  an  aver- 
age of  five  miles,  that  the  subject  should  no  longer  be  neglected,  but  a 
provision  for  securing  a  supply  should  be  made  in  the  county  road  laws. 
Except  in  very  flat  diy  countries,  it  is  generally  practicable  at  trifling 
cost  to  arrange  water  troughs  at  proper  intervals,  so  that  water  will  flow 
in  and  out  perpetually.  The  supply-pipe  should  always  be  inserted  into 
the  bottom  of  the  trough,  and  not  rise  much  above  the  surface  of  the 
water  when  the  trough  is  full;  for,  if  it  does,  the  water  is  apt  to  be  blown 
about  and  to  freeze,  so  as  to  make  the  approach  to  the  trough  danger- 
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0U8.  If  the  water  is  received  at  the  bottom  of  the  trough,  and  the  over- 
How  is  taken  from  near  the  supply,  in  a  pipe  to  a  culvert,  there  will  be 
no  ice  about  the  trough.  The  supply-pipe  ^ould  rise  about  half  an  inch 
above  the  level  of  the  water  in  the  trough,  so  as  to  form  a  drinking 
fountain  for  teamsters  and  travelers.  In  the  heat  of  summer,  teams  will 
instinctively  hurry  their  pace  as  they  approach  these  grateful,  thirst- 
slaking  stations,  and  their  comfort  will  be  promoted  to  a  degree  that 
will  well  compensate  for  the  outlay.  The  temperature  of  water  standing 
in  a  trough  exposed  to  the  sun  is  more  wholesome  for  working  teams 
than  that  from  cold  wells. 

WATEB  BARS. 

The  puipose  of  the  bar  is  to  cast  the  surface  water  from  the  road  to 
the  side  or  sides  before  it  has  accumulated  in  such  amount  as  to  cut  the 
ruts  into  gullies.  When  the  snrfece  of  the  road  has  a  slope  to  both 
sides,  the  bars  should  be  placed  opposite  each  other  in  the  form  of  an 
obtuse  V.  The  bottom  of  the  V  should  be  up  the  grade.  There  should 
be  no  gutter  excavated  in  the  road  surface  on  the  upper  side  of  the  bars, 
but  the  bar  should  be  raised  slightly  above  the  road  surface.  No  stones 
or  timbers  should  be  used  in  the  bars :  good  gravel,  where  obtainable,  is 
the  best  material.  K  the  bars  are  placed  as  near  each  other  as  they 
should  be  on  the  heavy  grades,  the  highest  portion  of  the  bars,  that  is, 
at  the  margins  of  the  road,  need  not  be  more  than  three  inches  above 
the  level  of  the  surface  of  the  road.  On  newly  constructed  roads, 
whether  of  broken  stone,  earth,  or  gravel,  the  water  bars  need  frequent 
and  particular  attention  until  fliey  become  firm ;  in  fact  there  is  no  por- 
tion of  the  road  that  will  give  a  better  return  for  the  required  outlay  of 
of  labor  than  the  water  bars. 

SHELL    ROADS. 

A  i)lea8ant  and  durable  road  for  ordinary  light  country  travel  may  be 
made  on  a  properly  drained  foundation,  by  applying  shells  to  the  depth 
of  about  eight  inches,  with  a  lateral  surface  gnide  of  a  quarter  of  an  inch 
to  the  foot,  but  not  sufficiently  durable  to  be  profitable  for  heavy  traffic. 
A  few  years  since,  one  of  the  main  macadamized  turnpikes  leading  out 
of  Baltimore  was  repaired  over  a  section  of  about  half  a  mile  in  length, 
by  dressing  the  stoned  road  with  shells,  applied  about  six  inches  in 
thickness.  The  solid  bed  of  stones  underneath  and  the  heavy  traffic 
on  the  surface  soon  ground  the  shells  to  powder,  and  when  wet  it  became 
a  bed  of  thin  lime  mortar,  two  to  four  inches  in  depth,  which  was  so 
objectionable  that  the  company  were  obliged  to  scrape  up  and  haul  off 
the  whole  mass  in  less  than  two  years  after  the  shells  were  applied. 
The  circumstances  described  were  particulary  unfavorable  for  shells,  jis 
a  test  of  their  durability.  The  wear  upon  an  ordinary  carriage  road  in 
private  grounds  is  not  usually  sufficient  to  reduce  the  shells  to  a  good 
road  in  many  years ;  hence  they  are  not  adapted  for  that  use.  A  shell 
surface  is  inclined  to  rut,  and  work  to  the  margins,  and  the  shells  are 
veiy  difficult  to  move  so  as  to  repair  the  road  by  any  hand  process : 
while  by  the  use  of  the  grader,  they  may  be  readily  and  rapidly  levelea 
in  the  construction  of  a  new  road,  or  regraded  when  displaced  by  wear. 
An  active  man  with  a  pair  of  horses,  with  this  implement,  will  repair  two 
or  three  miles  of  shell  road  in  a  day,  which  would  require  the  labor  of 
at  least  sevenly-flve  men  to  perform  in  tiie  same  time. 
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BOAB  GITTTSBS. 

So  much  depends  on  the  proper  condition  of  the  side  gutters  for  the 
thorough  maintenance  and  protection  of  the  road^  that  the  writer  has  beei  i 
induced  to  give  this  branch  of  the  subject  special  attention,  and  to  test 
a  variety  of  plans,  in  the  hope  of  arriving  at  valuable  and  permanent 
improvement.  Having  reaJized  his  fcdlest  hopes  in  one  directiou,  u 
detailed  description  of  the  aim  and  its  results  may  be  given.  Findin<^ 
that  the  gutters,  from  the  perpetual  moisture  maintained  in  them,  were 
inclined  to  clog  with  rank^  aquatic  grasses,  he  sought  to  devise  a  plan 
to  prevent  the  difficulty.  The  course  pursued  was  to  pave  the  gutters 
with  boulders,  set  in  about  eight  inches  of  washed  gravel,  and  when 
they  were  all  rammed  in  place,  the  gravel  was  swept  from  the  interstices 
between  the  stones,  to  the  depth  of  one  inch,  and  its  place  supplied  with 
heated,  clean  sand,  which  was  saturated  as  it  was  applied,  with  a  hot 
mixture  of  coal-tar  and  coal-tar  pitch,  two  parts  of  the  former  and  c«ie  of 
the  latter,  filling  the  interstices  level  with  the  surface  of  the  pavement, 
producing  a  smooth  uniform  surface.  The  first  exi)eriment  was  made 
about  twelve  years  ago,  and  has  proved  a  perfect  success,  the  effect 
being  to  prevent  the  growtli  of  idl  vegetation,  while  the  surface  being 
smooth  prevents  any  clogging  with  leaves,  dead  wood,  and  the  like. 
Another  valuable  result  attained  was  that  the  pavement,  being  made 
water-proof,  is  hardly  affected  at  all  by  frost,  keeping  its  place  much 
better  than  when  the  stones  are  set  in  gravel  alone,  in  the  ordinary 
manner.  This  concrete  dressing  is  not  adapted  to  use  in  gutters  where 
vehicles  are  allowed  to  run  over  it,  particularly  in  cold  weather;  but  it 
is  admirably  adapted  to  use  in  side  gutters  for  country  roads,  and  is 
greatly  superior  to  any  other  gutter  for  carriage  roads  and  walks  in 
private  grounds.  The  cost  is  about  two  cents  per  superficial  foot  more 
than  the  ordinary  stone-paved  gutter. 

COtTNTRY  ROAD  ENGINEERING. 

Boad  engineering  as  a  profession  has  not  been  sufficiently  in 
demand  in  this  country  hitherto,  to  enlist  the  attention  of  those 
possessing  experience,  skill,  and  a  thorough,  scientific  knowledge  ot 
the  subject.  The  engineering  of  new  roads  and  the  alteration  of  old 
ones  have  generally  been  done  by  a  land  surveyor,  or  some  student  in 
railroad  engineering,  each  deficient  in  a  knowledge  of  the  important 
work  he  attempts  to  execute  5  hence  the  defective  character  of  most  of 
these  roads  thoroughout  the  country.  Not  until  the  professional  engineer 
shall  receive  greater  encouragement  to  make  common  road  engineering, 
in  all  its  details,  more  a  specialtj^  will  it  be  more  skillfully  executed,  and 
Ibis  encouragement  will  not  be  afforded  until  the  masses  are  made  more 
familiar  with  the  importance  of  the  subject. 

There  is  one  important  principle  in  road  engineering  that  slioukl 
always  control  the  grade  of  a  road  as  far  as  practicable,  and  yet  it  is 
observed  and  acted  upon  only  as  the  exception  instead  of  the  rule.  It 
is  that  when  a  road  is  to  connect  two  points,  whether  terminal  or  inter- 
mediate, and  one  is  higher  than  the  other,  the  inclination  of  the  road 
should,  if  practicable,  continually  tend  upward  in  one  direction,  and  the 
reverse  in  the  opi>osite.  Instead  of  this  we  have  examples  all  over  the 
country  where  there  is  a  descent,  a  faU  in  the  grade,  made  up  of  a  num- 
ber of  smaller  or  larger  hills,  from  the  low  to  the  high  poiut,  that  is 
imlly  greater  than  the  actual  elevation  of  the  high  above  the  low  point. 
A  trifling  divergence  in  the  direction  of  the  road,  and  frequently  with 
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but  a  slight  increase  in  its  length,  if  any,  will  almost  always  remedy 
this  great  defect ;  so  that  a  team,  in  traversing  the  road  from  the  low  to 
the  high  point,  shall  have  but  little,  if  anything,  more  than  the  real  dif- 
ference in  the  altitude  of  the  two  points  to  overcome.  This  error,  if  cor- 
rected in  all  existing  cases  in  this  country,  would  be  of  incalculable 
a<lvantage  to  the  community. 

WIDTH  BETWEEN  FENCES. 

It  is  important  that  the  width  of  a  road  between  fences  should  be 
ample  to  provide  the  material  required  in  construction  and  repair,  with- 
out endangering  the  fences  by  undermining  the  banks,  and  also  to  leave 
a  grade  that  will  be  self-sustaining.  Greater  width  is  necessary  in  snowy 
districts  than  in  those  not  subject  to  blockade  from  this  cause.  In  the 
northern  portions  of  this  countiy  there  are  districts  where  the  cost  of 
keeping  roads  open  in  winter  exceeds  that  of  repairs  in  summer.  In- 
creasing the  width  between  the  fences  and  keeping  the  gutters  suitable 
for  the  use  of  sleighs  have  proved  to  be  the  most  efficient  remedy.  The 
width  required  by  law  varies  in  the  diftferent  States  from  two  to  four  rods. 
In  the  opinion  of  the  writer  the  latter  width  is  not  too  great  to  be 
economical  for  highways  generally.  Walls,  close  fences,  or  close  belts 
of  trees,  on  road  margins,  are  also  objectionable,  as  they  tend  to  block- 
ade them  with  snow,  and  prevent  the  surface  from  drying. 

SHADE  FOR  ROADS. 

On  all  earth  roads  shade  is  objectionable  in  its  effects  on  the  surface, 
yet  it  is  admissible  to  provide  a  good  shade  with  deciduous  trees  on  the 
summits,  where  the  fullest  benefit  of  the  fanning  breeze  may  be  enjoyed, 
and  shade  will  be  least  injurious.  The  effect  of  shade  on  stoned  roads 
is  less  injurious  than  on  those  of  earth.  Abnipt  banks  or  dense  thickets 
on  the  south  side  of  a  road-bed,  so  high  and  near  as  to  exclude  the  sun 
from  it  in  winter,  are  very  objectionable  and  dangerous,  as  such  portions 
of  the  road  are  generally  icy,  when  the  remainder  is  free. 

EXISTING  ROAD  LAWS. 

There  is  a  great  similaiity  in  the  general  road  laws  of  the  different 
States  pertaining  to  the  maiutenance  of  county  roads,  the  tax  being 
generally  a  poll-tax  on  the  male  inhabitants  between  certain  ages, 
though  in  some  there  is  a  trifling  tevy  in  money.  The  levy  for  the  cost 
of  new  roads  and  bridges  is  usually  in  money,  on  all  the  taxable  pro- 
perty in  the  rural  districts.  The  system  of  labor-tax  and  of  selecting 
road  supervisors  alternately  thi^oughout  the  districts,  to  direct  the  outlay 
of  such  tax,  regardless  of  qualification  or  fitness  for  the  work,  notwith- 
standing it  has  so  long  and  generally  prevailed,  is  everywhere  acknowl- 
edged to  be  very  defective  and  unprofitable  iu  its  results. 

PROPOSED  SYSTEM. 

All  money  required  to  constiiict  and  maintain  the  roads  and  bridges 
in  each  county  should  be  raised  by  levying  a  tax  in  money.  A  compe- 
tent county  road  engineer  should  be  permanently  employed,  who  should 
have  tlie  entire  direction  of  all  construction  and  repairs  of  roads  and 
bridges  in  his  district,  with  the  power  to  draw  on  the  treasury  for  the 
necessary  means  to  meet  all  reasonable  requirements  in  defraying  the 
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cost  of  tbo  work  to  be  executed.  He  Bhould  be  authorized  to  purchase 
all  teams,  vehicles  and  implements  required,  the  same  to  be  the  property 
of  the  county,  and  to  employ  as  many  competent  foremen  as  required 
for  his  district.  They  should  have  charge  of  these  teams,  &c.,  and  have 
power  to  employ,  control  and  discharge  the  number  of  laborers  directed 
to  be  employed  by  the  engineer.  The  foremen  should  each  have  their 
respective  districts  allotted  them  to  be  kept  in  repair.  The  engineer  and 
his  foremen  and  the  laborers  employed  should  be  required  to  devote 
their  entire  time  to  labor  on  the  roads.  The  water  bars,  culverts, 
bridges,  and  gutters  should  be  examined  as  often  as  once  a  week,  and 
aU  loose  stones,  and  other  surface  obstructions  removed.  Work  for 
rejmir  of  surfeces  should  be  constantly  pursued,  and  the  principal  amount 
of  material  required  on  the  earth  roads  should  be  applied  in  the  dry 
seaBon.  The  winter  should  be  devoted  to  quarrying  stones  for  bridges, 
culverts,  and  macadamizing,  and  in  raising  and  hauling  gravel,  and 
depositing  it  where  it  may  be  readily  applied  at  the  proper  season.  With 
such  a  force  in  charge  of  the  roads  the  amount  and  quality  of  work 
executed  would  be  more  than  double,  and  the  actual  tax  required  less 
than  under  the  prevailing  system. 

COST  OF  ROADS  AND  EXPENSES  OF  REPAIRS. 

According  to  all  the  returns  from  different  States,  the  average  cost  of 
construction  of  gravel  roads  is  $2,241  per  mile,  and  the  average  annual 
cost  per  mile  for  repairs  is  $103.  It  appears,  from  the  reports,  that  only  a 
very  few  of  the  roads  are  improved  by  a  gravel  bed,  and  neither  the 
width  of  the  beds  so  improved  nor  the  quantity  of  material  applied  is 
given.  We  may  reasonably  infer,  however,  that  neither  is  greater  than 
is  absolutely  required,  and  yet  we  find  the  cost  of  construction  per  mile 
to  range  from  $700  to  $4,000,  and  to  average  $2,241.  The  annual  outlay 
per  mile  varies  from  $4  to  $200,  the  average  being  as  above  stated,  $103. 

By  reference  to  the  table  showing  the  cost  of  repairs  to  common  roads 
per  mile  throughout  the  country,  we  find  it  to  vary  from  $1  to  $59,  and 
the  general  average  is  $18  11  per  mUe. 

The  returns  show  that  the  average  cost  of  construction  of  macad- 
mized  roads  per  mUe  is  $3,290,  and  it  varies  in  the  different  States  from 
$500^  to  $6,336.  The  average  annual  cost  per  mile  for  repairs  of  mac- 
adamized roads,  as  reported,  is  $40,  varying  from  $10  to  $100  per  mUe. 

The  average  cost  of  construction  of  plank  roads  per  mile  is  reported 
to  be  $3,000,  and  the  average  annual  cost  of  repairs  per  mile  is  $550. 

The  following  table,  comi)iled  from  replies  to  circular  issued  by  the 
Department,  sliows  the  average  annual  cost  per  mile  of  repairs  of  com- 
mon roads  in  the  respective  States : 


state. 

Cost 
p.  mile. 

state. 

Cost 
p.  mile. 

StAte. 

Cost 
p.  mile. 

Now  York 

$21  82 
27  50 
59  16 
33  75 

23  60 

24  70 
18  28 
40  00 

!)  00 
ii;  00 

Virginia 

16  00 

6  50 
100 
753 

18  00 
4  84 
H  00 
2  00 

7  95 
«  43 

17  00 
840 

13  57 

Missouri 

|10  59 

Now  Jersey 

North  Carolina 

Illinois 

10  31 

Massachasctta 

Ronth  Carolina    . . . 

Indiana ...  . 

38  28 

Rhode  Island 

Georgia 

Ohio 

S3  60 

Michigan 

Florida,  .j. 

Alabama 

M  inn<MM)ta 

S20  00 

Wisconsin 

Iowa -. 

SO  00 

Pennsylvania 

MinHiRsippi 

Kansas 

8  00 

Main© 

Ixtiiisiana 

Nebraska 

5  00 

Connecticut 

ToxrtK 

Utah 

43  00 

New  Hampshiro 

ArkanHQH 

('olorado 

25  00 

Tonnowoo  ...  . 

California       

23  00 

Maryland 

Delaware 

n  00 

14  50 

West  Virginia 

Nevada. 

10  00 

Kentucky 

Oregon 

25  0(» 
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BRID0ES. 

The  writer  has  observed  iu  various  parts  of  the  country  comnKH) 
ent>rs  in  bridge  construction,  which  he  proposes  to  notice,  with  remedial 
suggestions.  At  the  present  comparative  prices  of  wood,  stone  and  iron 
in  all  districts,  except  perhaps  on  extensive  prairies,  where  the  former 
two  are  very  scarce,  wood  and  stone  are  considered  so  much  cheaper 
than  iron  that  they  are  generally  used.  Where  good  quarry  stones  and 
suitable  sand  and  lime  or  cement  are  conveniently  attainable,  the  span 
required  not  more  than  thirty  feet,  rock  foundations  for  the  abutments 
within  reasonable  depth,  and  the  banks  of  a  proper  height,  the  stone 
arch  with  stone  parapets  is,  x>^haps,  as  economic^  a  structure  as  can 
be  adopted.  Where  greater  spans  are  required,  ^md  the  banks  are  low, 
stone  abutments  and  well  constructed  fi^ame  covered  bridges  are  prefer- 
able. Not  a  doubt  exists  of  the  economy  of  siding  and  roofing  wooden 
bridges,  and  of  extending  both  over  the  abutments,  so  as  to  elfectuaily 
protect  fiN)m  rain  the  timbers  and  planking  at  these  points,  as  they  are 
known  to  decay  first  when  not  protected.  There  is  a  frame  covered  bridge 
in  Harford  County,  Maryland,  which  was  buUt  more  than  fifty  years 
since,  and  is  stiU  safe. 

Among  the  errors  in  bridge  construction,  those  most  common  are  the 
iiyudicious  distribution  of  material,  particularly  of  timber ;  the  contrac- 
tion of  the  water  way,  so  as  to  expose  the  superstructure  to  liability  to 
be  swept  from  the  abutments;  neglecting  to  bolt  the  superstructure 
to  the  abutments;  laying  the  flooring  with  close  joints,  instead  of 
with  proper  openings^  to  prevent  water  from  standing  on  the  floors; 
using  perishable  vaneties  of  timber,  and  even  allowing  the  sap- 
wood  to  be  used  in  part,  by  which  alMs  reduced  to  its  ephemeral  chs^- 
acter.  ITo  error  is  perhaps  more  common,  and  none  results  in  so  need- 
less and  speedy  destroction  of  the  longitudinal  timbers  of  bridges,  as 
the  want  of  attention  to  keeping  them  dry,  where  they  rest  on  the  abut- 
ments, and  especially  at  the  end-s  where  they  support  the  earth-filling 
of  the  road-bed. 

The  durability  of  the  timbers  may  be  increased  by  introducing  a  light 
back  sill  and  short  light  joist  about  two  feet  in  length,  with  a  plank  on 
edge  resting  against  them,  to  support  the  filling  independent  of  the 
main,  horizontal  timbers,  that  air  may  circulate  around  the  ends;  and 
by  covering  the  ends  of  all  timbers  resting  on  abutments  and  piers  with 
several  thickness  of  tarred  paper,  these  being  the  points  where  decay 
often  destroys  when  the  other  parts  are  unaffected. 
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The  economy  and  necessity  of  the  use  of  mineral  fertilizers  have  been 
so  long  admitted  and  are  now  so  generally  appreciated  that  it  is  deemed 
sufficient,  in  the  limits  of  this  article,  to  state  the  locality,  extent,  and 
nature  of  the  wide-spread  and  liberal  deposits  of  mineral  manures  in  the 
Atlantic  States,  with  some  analyses,  and  snch  statistics  as  are  attainable, 
showing  tiiieir  accessibility  and  cost. 

Fertuization,  in  its  widest  sense,  inclades  two  processes :  1st,  supply- 
ing the  son  with  materials  intended  to  furnish  plant  food,  either  directly 
or  by  rendering  available  substances  abeady  present;  2d,  the  addition 
of  matter  for  its  physical  effect  merely;  the  former  method  is  chemical, 
the  latter  mechanical,  fertilization.  Lime  and  greensand  are  examples, 
among  mineral  agents,  of  the  first  class ;  sand  and  clay  of  the  second. 

Hie  elements  supplied  to  the  plant  by  mineral  fertilizers  are  (omitting 
the  least  important,  and  those  existing  in  the  vegetable  but  in  extremely 
minute  quantities)  lime,  soda,  potash,  and  acids  of  phosphorus  and  sul- 
phur. Fertilizers  of  this  class,  then,  generally  speaking,  will  include 
all  minerals  capable  of  supplying  these  materials,  either  with  or  without 
chemical  or  mechanical  preparation  prior  to  admixture  with  the  soil. 
Practically^  however,  the  number  of  substances  used  is  determined  by 
the  ingredients  needed  by  the  plants  cultivated  and  lacking  in  soils, 
and  the  expense  of  obtaining  them  and  reduciilg  ttiem  to  a  form  easily 
assimilable  by  the  vegetable. 

Lime  constitutes  the  base  of  aU  the  important  fertilizers  of  this  class 
in  the  United  States,  excepting  the  greensand  marls,  of  which  the  New 
Jersey  formation  is  the  type,  in  which  the  i)ercentage  of  lime  is  so  small 
that  it  may  practically  be  left  out  of  consideration. 

Limestone,  or  natural  stratified  carbonate  of  lime,  in  aU  its  varieties, 
is  available  for  agricultural  purposes  wherever  it  can  be  economically 
mined  and  prepared.  This  preparation  consists  essentially  in  the  reduc- 
tion of  the  stone  to  a  finely  comminuted  state,  which  is  usually  accom- 
plished by  bumtug.  In  districts  where  fuel  is  scarce  and  water-power 
at  hand,  stamping  or  grinding  may  be  found  more  economical,  though 
the  product  wiU  be  slower  in  its  action ;  and,  lacking  the  causticity  of 
burned  lime,  will  not  aid  so  effectually  in  the  decomposition  of  organic 
matter. 

Admixture  of  magnesia  with  lime  is  not  now,  as  once,  believed  to  be 
injurious  to  the  fertilizing  power  of  the  latter.  Dolomites  and  dolomitic 
limestones  accordingly  find  a  place  among  mineral  manures ;  but,  fix)m 
their  composition,  are  necessarily  less  efficient  than  the  purer  lime- 
stones. 

Sulphate  of  lime,  gypsum  or  plaster,  has  a  well-established  and  high 
rank  among  fertilizing  agents,  furnishing  to  the  soil  sulphuric  acid,  in  a 
readily  assimilable  form,  as  weU  as  lime ;  and,  though  not  widely  dissem- 
inated, exists  in  large  quantities,  so  as  to  be  cheaply  obtainable  at  most 
points. 

Phosphate  of  lime  is  found  in  many  natural  forms.  The  shell  beds, 
sands,  and  marls  contain  it  5  and  one  or  two  veins  of  almost  pure  apatite 
have  been  opined.    The  fossil  excrement  of  marine  animals,  known  as 
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coprolites,  is  very  rich  in  phosphate  of  lime^  and,  although  not  found 
in  great  mass  in  the  United  States,  forms  an  important  part  of  many  of 
the  richest  marls  of  the  south.  By  far  the  most  important  source  of 
this  material,  however,  is  the  recently  discovered  deposit  of  South  Car- 
olina. While  lime  may  be  considered  the  base  of  this  fertilizer,  un- 
doubtedly its  most  important  ingredient  is  its  phosphoric  acid. 

The  term  "marP'  having  so  many  and  such  difterent  significations,  de- 
pendent upon  local  usages,  as  well  as  the  various  classifications  of  scien- 
tific geologists,  it  is  highly  desirable  that  it  should  be  limited  to  some 
specific  fertilizing  material  or  class  of  materials,  rather  than,  as  now,  be 
made  to  include  deposits  as  far  apart  in  their  chemical  constitution  and 
value  as  in  their  period  of  formation.  At  least,  when  used,  it  should 
be  so  qualified  as  to  indicate  the  nuneral  species  to  which  the  substance 
belongs. 

The  marls  of  the  United  States  may  be  divided  into  argillaceous, 
glauconitic  or  greensand,  and  calcareous.  Argillaceous  marls  are  of 
comparatively  little  agricultural  value,  if  we  consider  their  chemical 
constitution  only,  consisting  mainly  of  clay  and  sand,  with  a  trifling 
percentage  of  lime.  There  are  circumstances,  however,  as  before  alluded 
to,  in  which  they  may  become  true  and  valuable  fertilizers.  Glauconitic 
marls  include  the  greensands  of  New  Jersey,  Delaware,  and  Maryland, 
and  a  few  localities  further  south.  They  are  dependent,  for  their  power 
of  permanent  beneficial  action-,  upon  the  potash  and  phosphoric  add 
they  contain.  Full  analyses  of  these  deposits  will  be  found  in  the  report 
of  the  chemist. 

Calcareous  marls  are  the  debris  of  countless  successive  generations  of 
life,  the  remains  of  which  may  or  may  not  be  recognizable,  according 
to  the  amount  of  pulverization  and  attrition  they  have  undergone  from 
the  motion  of  the  water  in  which  they  were  deposited,  and  the  subse- 
quent conditions  to  which  they  have  been  exposed.  These  deposits 
range  in  time  from  the  cretaceous  epoch  of  geologists  to  the  present  era, 
and  are  even  now  in  process  of  formation  both  in  marine  and  inland 
waters.    They  are  found  in  greatest  amount  in  the  tertiary  strata. 

The  foregoing  account  of  the  origin  of  marl  applies  with  equal  force 
to  most  of  the  limestones.  Marls,  however,  are  generally  understood  to 
be  friable  to  a  considerable  extent,  and  this,  together  with  the  fact  that 
many  of  the  marls  retain  a  sensible  proportion  of  organic  matter,  con- 
stitutes a  line  of  distinction  between  the  two.  This  line  is  one,  how- 
ever, often  hard  to  draw ;  for,  if  it  is  true  that  even  the  hard  and  crys- 
talline limestones  are  but  the  result  of  various  forces,  as  heat  and  pres- 
sure, a<iting  upon  sedimentary  strata  containing  organic  remains,  it  is 
evident  that  there  may  be  all  grades  of  consolidation  and  homogeneity 
according  to  circumstances. 

The  physical  character  of  calcareous  marls  varies  with  the  class  of 
animals,  remains  of  which  form  their  active  ingredient,  and  the  state  of 
preservation  of  the  latter;  and  their  agricultural  value  varies  with  the 
proportion  of  inert  matter  they  contain,  and  which  frequently  forms  a 
matrix  for  the  shells  and  other  organic  formations. 

The  deposits  known  as  pond  marl,  or  sometimes  as  shell  marl,  found 
incur  lakes  and  ponds,  or  upon  their  former  sites,  and  often  underpeat,  ex- 
plain^ by  their  formation,  which  may  be  watched  in  all  stages,  the  mode 
of  ongin  of  the  greater  part  of  the  calcareous  group.  Water  contain- 
ing carbonic  acid  is,  under  pressure,  a  solvent  of  carbonate  of  lime, 
from  which  the  microscopic  testaceous  animals  inhabiting  such  water, 
by  absorption  and  secretion, form  their  shells;  and,  dying,  tiiese  are  de- 
posited, either  to  accumulate  in  vast  masses,  or,  if  the  water  is  not 
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sufficiently  diarged  with  lime,  to  be  redissolved,  reabsorbed,  and  to  sap- 
ply  new  generations  with  covering. 

Any  excess  of  carbonate  of  lime  in  the  earth  is  absorbed  in  the  pas- 
sage of  the  water  through  it ;  and  thus  deposits  of  this  kind  form  chiefly 
in  limestone  regions. 

In  some  localities  a  process  similar  to  the  foregoing  has  caused  the 
formation  of  large  beds  of  silicious  marl,  so  called.  Various  species  of 
phytozoa — organisms  occupying  the  border  between  the  animal  and  the 
vegetable  kingdom,  and  in  spite  of  many  attempts  to  locate  and  classify 
them,  not  yet  definitely  assigned  to  eitJier — possess  a  shell  or  skeleton 
of  silica.  These  accumulate,  as  in  the  case  of  the  testacea,  and  like  the 
calcareous  pond  marls  are  both  fossil  and  recent.  The  beds  underlyini? 
Sichmond,  Virginia,  are  of  the  former  character. 

Silicious  marl,  being  a  fertilizer  only  in  the  sense  that  fine  sand  is, 
namely,  a  physical  amendment,  will  not  be  further  noticed ;  as  it  is  now 
believed  that  all  soils  contain  sufficient  silica  to  supply  the  wants  of  plant 
life,  and  only  require  assistance  in  rendering  it  soluble. 

Pond  marl,  from  its  friability,  minute  division,  and  superficial  loca- 
tion, is,  in  districts  where  it  can  be  had,  the  cheapest  and  best  of  tlie 
purely  calcareous  manures.  It  may  be  applied  as  extracted  or  in  a 
calcined  condition.  In  some  localities  large  amounts  of  this  marl  are 
manufactured  into  lime. 

The  recent  calcareous  tufa,  travertin  or  calcareous  sinter,  formed  by 
the  precipitation  of  carbonate  of  lime  direct  &om  its  solution  in  water 
when  exposed  to  the  air,  is  often  called  marL  It  is,  however,  a  true  and 
pure  limestone ;  and,  physically  much  resembling  the  pond  marl,  is  for  the 
same  reasons  a  cheap  and  ready  fertilizer. 

Few  States  having,  as  yet,  been  tiiroughly  surveyed  with  reference  to 
their  agricultural  and  their  geological  character  and  economical  re- 
sources, statistics  are  necessarily  incomplete,  and  much  fuUer  for  some 
regions  than  for  others  of  perhaps  equal  importance.  The  object  of  this 
article,  however,  being  as  much  to  point  out  deficiencies  as  to  present 
the  results  of  investigations^already  undertaken,  such  information  as 
is  accessible  will  be  presented,  in  the  hope  that  those  interested  may  be 
induced  to  communicate  more  complete  and  recent  information. 

If  the  recent  discoveries  on  the  southeastern  coast  may  be  taken  as 
an  indication  of  what  is  to  follow^  the  field  of  research  is  indeed  an 
inviting  one. 

The  older  calcareous  formations  of  the  Atiantic  States  constitute  a 
belt  of  considerable  breadth,  coinciding  nearly  with  the  great  eastern 
mountain  chain  of  the  continent,  and  having  numerous  of^oots  and 
local  outcrops,  at  greater  or  less  distances  from  the  main  range.  (See 
map.)  In  the  eastern  States  the  limestones  belong  to  the  so-called  Azoic, 
and  to  the  Lower  and  the  Upper  Silurian  formations;  in  other  words, 
the  earlier  geological  ages,  The  limestone  of  the  Upper  Silurian  enters 
Maine  from  ITew  Brunswick  on  the  northeast :  while  the  same  together 
with  the  Lower  Silurian  (Trenton)  appears  in  the  mountains  of  Vermont. 
Extending  along  the  east  line  of  New  York,  and  approaching  somewhat 
near  the  coast  in  northern  New  Jersey,  the  limestone  belt  described 
passes  through  Western  Virginia,  North  Carolina,  and  northern  Geor- 
gia to  its  southern  limit  in  northern  Alabama. 

The  newer  calcareous  rocks  and  deposits  belong  either  to  the  Carbon- 
iferous, the  Cretaceous,  or  the  Tertiary  formation.  The  Carboniferous 
limestone  appears  in  Pennsylvania,  and,  lying  west  of  and  parallel  to 
the  Silurian,  is  traceable  to  the  same  distance  southwest,  occasionally 
being  found  in  or  east  of  the  tract  occupied  by  the  older  rocks. 
24 
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limestone  of  the  Oretaceous  epoch  of  the  States  under  consideration 
is  found  in  Greorgia  only,  the  formation  being  represented  further  north 
by  the  greensand  marls.  These  marls  in  New  Jersey,  Delaware  and 
Maryland  lie  next  to  the  Tertiary,  but  further  inland,  and  outcrop  irreg- 
ularly, but  in  a  general  direction  easily  traced,  through  the  latter,  along 
the  whole  Atlantic  coast 

The  Tertiary  formation  occupies  a  belt  of  very  gradually  increasing 
width,  extending  from  southern  New  Jersey  to  and  including  Florida, 
separated  from  the  limestone  range  by  gneiss,  slates,  and  sandstones, 
over  a  wide  area.  In  the  tertiary  are  found  large  and  numerous  beds 
of  shell-marl  and  Umestone,  the  latter  invariably  the  result  of  consolida- 
tion and  cementation  of  the  former.  In  these  deposits  the  shells  are 
frequently  almost  unchanged  either  in  appearance  er  chemical  composi- 
tion. 

At  many  points  on  the  coast  is  found  a  still  more  recent  formation, 
the  Quarternary  or  Post-Pliocene.  This  is  the  locality  of  the  South 
Carolina  phosphates. 

Having  thus  indicated  the  general  topography  and  geological  charac- 
ter of  ttie  mineral  fertilizers  of  the  Atlantic  States,  tiie  specmc  localities 
in  each  State  will  now  be  noticed. 

MAINE. 

Maine  is  well  supplied  with  limestone  of  good  quality,  and  so  distrib- 
uted through  the  State  as  to  be  readily  available.  With  the  exception 
of  the  calcareous  beds  of  the  Lower  Helderberg  of  northern  and  of  east- 
em  Maine,  which,  as  before  mentioned,  is  continuous  with  that  of  New 
Brunswick,  the  limestone  of  Maine  is  or  the  azoic  age,  and  of  crystalline 
or  saccharoid  texture.  The  largest  outcrops  of  this  rock  are  in  the 
counties  of  Kxiox  and  Waldo,  and  have  long  been  worked  for  lime,  for 
many  years  supplying  the  greater  part  of  the  lime  used  in  the  eastern 
States.  The  convenience  of  access  to  the  main  quarries,  those  of  Thomas- 
ton,  and  the  excellence  of  the  lime  there  manufactured,  very  early 
created  a  large  demand,  which  still  continues. 

The  beds  lyin^  immediately  upon  the  Keag  River,  Knox  County,  are 
strongly  dolomitic.  The  beds  of  Waldo  County  are  located  in  its  south- 
em  part,  and  have  been  largely  worked.  Numerous  small  outcrops  are 
found  in  York,  Oxford,  and  Androscoggin;  and  in FrankUn,  Somerset, 
and  Kennebec  the  beds  are  not  only  numerous  but  extensive.  In  south- 
ern Sagadahock  several  localities  of  the  rock  are  reported  j  also  in 
southern  Aroostook  and  Lincoln,  and  in  Penobscot  Counties.  In  Han- 
cock County  the  rock,  so  far  as  examined,  seems  to  be  so  altered  as  to 
be  of  little  economic  value. 

The  Helderberg  limestone  of  northern  Aroostook,  northern  Penob- 
scot, eastern  Washington,  and  central  Piscataquis  probably  underlies 
a  large  extent  of  country,  but  has  not  yet  been  thoroughly  examined. 
This  rock  has  been  manufactured  into  lime  to  only  a  limited  extent  5  its 
product,  however,  is  of  good  quality.  Thorough  analyses  of  the  lime-rocks 
of  Maine  are  not  accessible.  The  percentage  of  carbonate  of  lime  in  a 
few  specimens  is  as  follows: 


Oxford  Connty 

AndroHCo^crin  County 

FnmkliQ  Coonty 

Somereet  Connty,  highest.... 
KeDDebeo  County,  average-.. 
Penobscot  County,  highest... 
PiacataqniB  Coontyf  average. 


79.6 
4a  6 
65.0 

sao 

73.0 
89.3 
62.0 
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Oomparatively  few  localities  of  pond-mad  are  reported  in  Maine  ^  but 
from  their  distribntion,  and  the  geological  cliaracter  of  the  State,  it  is 
probable  that  many  others  exist.  Near  Amb^ijis  Lake,  Piscataquis 
County,  and  in  Limerick.  York  County,  are  large  and  easily  worked  de- 
posits, the  Limerick  marl  lying  under  peat.  Beds  are  reported  at  sev- 
eral points  in  Hancock  and  Washington.  In  the  former  county  these 
hnve  a  special  value  from  the  lack  of  limestone  of  good  quality.  Marl 
is  foimd  in  Oxford  and  Franklin  also ;  though  of  the  Oxford  marls  one 
bed  at  least,  that  near  Brownfield,  is  purely  silicious.  Large  deposits 
of  pond-marl  are  suspected  to  exist  in  the  county  of  Aroostook :  and  a 
few  h»\'^e  already  been  opened,  from  one  of  which  the  marl  was  obtained 
of  which  the  following  is  an  analysis : 


CMboimte  of  Ume 

Cttrbonateof  magnesia... 

Seaqaioxide  of  iron 

OrgAnio  matter,  vegetable, 

A  lnTn|pa>  ^1*4  riUw^ < 

Loes \ 


84.51 
O.M 
S.1S 
tUI6 
a.  10 
1.92 


loaoo 


NEW  HAMP8HIB3S. 

ThA  limestone  of  New  Hampshire  is  altogether  crystalline,  and  of  the 
same  formation  as  the  older  lime-rock  of  Maine.  It  has  been  found  and 
deseribed  in  the  counties  of  Grafton,  Hillsborough,  Sullivan,  and  Goos. 
Analyses  of  Kew  Hampshire  limestones  give  results  of  some  economical 
importance,  some  speoimens  yielding  sufficient  magnesia  to  indicate  a 
probable  value  us  water-lime ;  and  otiiers,  such  a  proportion  of  silica  a^ 
to  oaose  tlie  formatum  of  slag  in  burning,  unless  great  care  is  exercised. 
ISiese  lemarks  ai^ly,  of  course,  to  any  limestones  of  similar  composition* 

JAmestane  from  Grafton  County, 


1. 

2. 

3. 

Qu\ivPtA^vfUm*.... 

99.3 
0.5 
0.3 

90.  M 
3.80 
5.54 

90.8 

moB  and  sUioa 

8.S 

CirtMmatft of  iron  and  mftnganefte  . . , r . . .  ....  .r 

1.0 

ioo!x) 

100.1)0 

100.0 

Limestone  from  HUUJwrouah  County, 

Carbonate  of  Uine 

Oxide  of  iron  and  alomlna. 
Silica 


75.2 
2.4 
21.0 


98.6 


Limestone  from  Sullivan  County, 

1. 

8. 

Carbonate  of  lime..... 

60.4 

10.8 

Trace. 

33.0 

n  8 

Carbonate  of  macneoia 

48.6 

Oxide  of  iron....; .  ,/ 

8.8 

Si1if>iofiB  matter r 

85.0 

100.8 

8a8 
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Pondmaxl  is  reported  in  Coos  County  only,  but  there  is  every  proba 
biUty  of  its  existence  elsewbero.  A  decomposed  limestone  found  near 
Lyme,  Grafton  County,  is  there  known  as  marl. 

VBBMONT. 

As  already  mentioned,  the  greater  amount  of  limestone  in  Vermont  is 
found  along  or  near  the  line  of  the  Green  Mountains;  though,  in  the  word?^ 
of  Professor  Hitchcoid^  there  is  scarcely^  town  in  the  State  where  ii 
does  not  exist  in  some  form.  Generally  peaking,  west  of  the  mountains 
the  limestones  are  purely  calcareous,  while  to  the  east  they  are  ofbeu 
decidedly  magnesian.  'The  azoic  crystalline  limestone  appears  in  Ver 
mont,  as  in  the  preceding  States^  and  is  widely  distributed.  It  is  founii 
in  the  eastern  parts  of  Franklin  and  Addison,  in  Lamoille,  western 
Washington,  Rutland,  Windham^  and  Bennington.  In  Windsor  the 
rock  is  extensively  manufactured  mto  lime. 

The  limestones  of  Western  Vermont  are  of  the  Hudson,  Trenton,  and  so- 
called  Eolian  or  Taconic  groups.  It  has  been  recently  claimed,  however, 
that  the  limestones  of  the  Trenton  formation  and  the  Eolian  ^ire  iden 
tical.  The  Eolian  supplies  the  finest  marbles  of  Vermont,  and  extends 
through  western  Bennington,  central  Rutland  and  Addison,  and  western 
Chittenden,  easily  reached  at  mosc  points,  and  furnishing  a  strong  and 
pure  lime.  The  Hudson  and  the  Trenton  limestones  are  found  in  a  nar- 
row range  along  the  northern  half  of  the  western  border  of  Batland 
County,  occupying  a  wide  area  in  western  Addison  and  southweotem 
Chittenden ;  then,  dipping  under  the  lake,  th^  reappear  in  Grand  Lde 
and  Isle  Lamotte,  and  in  the  nortibwestem  part  of  Franklin  County. 

Orange  County,  Caledonia,  and  Essex  seem  to  i>osse6S  no  limestpne 
rocks.  Through  the  center  of  Orleans  County,  running  nearly  nortb 
and  south,  lies  an  isolated  ledge  of  Upper  Helderberg  limestone,  very 
silicious,  as  will  be  seen  from  its  analysis. 

LimesUme  from  Chittenden  County, 


Carbonate  of  llmo 

Carbonato  of  mampsiiy. 

AlTimlna  and  oxida  of  iron. 

SiUca,&c :. 

Water' and  loss , 


8145 
IS.  14 
LOl 
1.50 
0.90 


loaoo 


, 

IAme9t<me  from  Franklin  County, 

Carbonatd of  linio                .  .  ...........................  ...............  .          .           ... 

93.9 

^arbonat^  of  Tiin-ini'*fli* - i - ^--r- 

5.5 

SQica .^^ -     - 

1.6 

100.0 

Limestone  from  Win^Uuim  County, 


Carbonate  of  lime 

Oarbonato  of  me^esia 

AJnmina  and  oxide  of  iron. 

SUica 

Water  and  loss 


30.83 
2.51 
2.05 

4.69 


loaou 
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Carbonate  of  lime 

Alumina  and  oxide  of  iron, 
Silioft  and  mica 


97.  W 
0.59 
1^68 


100.00 


Limestone  from  Bennington  County. 

85.18 

Oarbonate  of  mainnenla 

ixn 

1.79 

Silica,  fto *- - 

1.49 

101.57 

Limestone  from  Addison  County. 

Carbonate  of  lime . .,  , 

51,35 

Csrbobate  of  mn^Arfa ; 

44.70 

Alnm1n&  uid  OlmO  of  irOD ...              -                                                                                           - .    -    _ 

SLOO 

Hflica,  fte 

.    ^ 

1^40 

Water  and  Ibea 

0^49 

• 

100.00 

In  Tiew  of  this  general  distribution  of  caJcareons  rocks  it  would  natu- 
taJly  be  expected  that  many  localities  of  pond-marl  would  be  found  in  Ver- 
mont, and  accordingly  we  find  numerous  beds  of  tlfis  fertilizer  in  a  belt  of 
countrir  twenty  to  thirty-flve  miles  in  width,  extending  through  Wind- 
ham, Windsor,  and  Orange,  along  the  Connecticut  Eiver,  and  northward 
throus^  Washington,  Caledonia,  and  Orleans.  In  the  western  portion 
of  the  State  the  only  deposits  re|)orted  are  on  Grand  Isle  and  at  Monk^ 
ton,  Addison  County.  But  four  analyses  of  Vermont  marls  are  at  hand, 
but  these  may  safel^  be  taken  as  representative. 

Marl  from  Orand  Isle. 


Caibon*te  of  lime 

Cmonftte  of  mogneaia , 

Silica,  and  trace  of  almnina,  and  oxide  of  iron 
Witer  and  organic  matter 


8S.6 
2.5 
9.6 

12.3 


100.0 


Marl  from  Oramge  County,  (WU^kmstown,) 


Carbonate  of  lime 

Carbonate  of  magnesia 

Silica,  and  trace  of  Almnina,  and  oxide  of  iron 
Water  and  organic  matter 


89.0 
4.9 
1.0 
5.5 


99.7 


Marl  from  CaUd^mia'dnrnty. 


Carbonate  of  lime 

Carbonate  of  magnesia 

SQica,  aofil  trace  of  almnina  and  oxide  of  iron, 
Water  and  organic  matter 


8X5 
1.0 
4.2 

10.5 


99.8 
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Marl  from  Addiion  Cownty. 


CarhoBat^of  lime 

CftrboDftte  of  ruairnesia 

SilicA,  auU  trace  of  alumina,  and  oxide  of  Iron, 
"Water  and  organic?  matter 


7&9 

2.4 
11.2 
13.  C 


100, 


MJiSSACircrSETTS. 

The  Eolian  limestone  of  Vermont  extends  into  western  Massachusetts, 
and,  as  in  the  former  State,  fiirnishes  lime  of  the  best  quality  and  in 
immense  quantities.  Its  outcrops  are  confined  to  Berkshire  County, 
running  north  and  south  across  the  State ;  but  the  crystalline  azoic 
makes  its  appearance  in  all  the  counties  of  the  State,  to  a  greater  or  less 
extent,  except  in  the  peninsula  of  Barnstable  and  its  neighboring  islands, 
which  are  rec^it. 

JUm€$tone  from  Berlcshire  County, 


Horth 
▲dams. 

West 
Stookbridge. 

SheAeld. 

Cai^Nniftt^  fif  Um« *  ^  ^ 

M.eo 

M.10 

Lie 
o:i4 

OLOO 

tr.  to 

GarbnaaM  of  FKi^riMnia 

<Wd«of  Iron....: 

Trace. 
0.4C 

••••  •••• 

WHflt  AlomiiMi  4ka m •...^..... 

%m 

•               ' 

lOi.00 

100.  to 

iao.« 

JAmesUme/rcm  Middlesex  County, 


8arboiiate  of  lime 
arbonate  of  magneeia 

Oxide  of  inm , 

BlUoa,  alumina,  fto. 


100.  OS 


JAmesUme  from  FrankUn  dmnty. 

Carbonate  of  lime.. .....        ..  .  «  _._..... 

40.85 

Carbonate  of  magnesta 

1.60 

Qskleof  Iron 

L55 

50.00 

100.00 

Limestone  from  Hcmpskire  County, 

♦ 

Ifiddlefleld. 

Carbonate  of  Htwa --..-^r .■■..................•...••.••..•.••..•»».•••-»..». r 

Sft.95 

^arbonatie  of  mafnetia..-- ■-....■■ ...... ..••..........••.....■.■.■.-«•>•■>>..>.•>-...«.... 

91.  S6 

Oxide  of  iron... .T.. .......................................................... ............. 

Lift 

Sillea.  alnmina.  Ae. ...r  --  -  

11.07 

100.00 
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LimestOM  from  Hampden  County. 


Agawwn. 

30.81 

18.33 

5.  S3 

45.33 

Springflftld. 

( 'iir]>0'i.ito  of  lime     .  ..     ....  ...........................  .....a............. 

9?  i? 

0.90 

(}xi«lo  of  tron                            .  .       ............................................. 

Silii'a  uud  hIdthiha          .  ............._...........•>*•...•..■.«■««•....•......• 

r..  a^ 

100.00 

yj.9^ 

Limestone  from  Norfolk  County. 


Cftrbonate  of  lime . . 
SUicft  and  almniDa . 


Walprjle. 


VJ.30 


100.  OJ 


Limestone  from  Essex  County. 

Newbury. 

CtrboQate  of  Hine.,rT- ,„,--^,,,.,^,,,^---,„,^--^^ _ , 

80.72 

CarbnnatA  of  mamoala 

2.^ 

Oiido  of  iron............ 

0.78 

0111^ aii4 ahuntna. ■.«..■>■- r  -       -       —  --  —  ---  —    

aoo 

92.41 

JAmestone  from  Worcester  County. 

Bolton. 

Carbonate  of  lime -,..,., ,..,,„,,,,„ ^-_ 

61.80 

Oarbonattt  of  ma£n(wia r , , 

17.00 

fMiW  tf>4  alnmlna 

1.90 

WXCO 

Fond-marl  is  reportedonly  in  Berkshire  County,  at  Stockbridge,  Pitts- 
field,  and  Lee.    It  is  of  rich  quality,  as  seen  by  tne  following  analyses : 


stockbridge. 


Plttafleld. 


Organic  matter 

Phoephate  of  lime 

Carbonate  of  lime 

Carbonate  of  magnesia. 

SUioiona  matter 

Water 


&9 

0.7 
73.4 

0.1 
13.5 

3.S 


S.6 
0.7 
86.4 
0.4 
3.1 
3.0 


4.4 

1,0 

88.8 

NotriaL 

4.4 

1.4 


99.9 


100.  S 


100.0 


In  the  Tertiary,  on  the  coast  of  Plymouth  County,  and  at  Gay  Head, 
a  greensand  was  described  by  Professor  Hitchcock,  and  hopes  were  at 
one  time  entertained  that  its  fertilizing  value  might  be  found  to  apiHX)x- 
imate  to  that  of  the  New  Jersey  formation.  These  expectations  were 
hardly  warranted  by  its  chemical  o^oistitution,  which  lacks  both  phos- 
phoric acid  and  potadi ;  and^  so  fiu*  afl  is  known,  no  use  is  at  present 
made  of  this  material,  in  agncultore  at  least 
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BHODE  ISLAIO). 


Limestone  in  Khode  Island  exists  only  in  the  nortlieasteni  portion  of 
the  State,  in  the  townships  of  Cumberland,  Smithfield,  and  Providence, 
and  on  the  Lime  Islands  of  Newport  Harbor,  It  is  of  a  geological  form- 
ation similar  to  that  of  eastern  Massachusetts,  and  frequently  dolomitic 
to  a  considerable  degree. 


Rhode  Uland  Ibnestane. 


CamberlaBd. 

Prorldence. 

(^ftrhOnftt'ft   of    Um^l     -,--,,,--,,,,    ,,rr.r,,..,r-r ,-^-r-,-,.-,..,,-^--,-,rr--r.... 

52.2 
40.6 
6.0 

56.1 

Oarlwnatft of  Tnagneaia. 

32.5 

icsorbblo  mattorT 

11.4 

98.8 

100.0 

limoIaUuid. 


Carboiuito  6t  liine 

Carbonate  of  magnesia 

OHdoof  iron 

Initolable  mitter 


^"0  marl  of  any  kind  has  been  found  in  Ehode  Island ;  or,  if  found, 
has  net  been  reported. 

CONNECTICUT. 

The  Eolian  limestone  may  be  followed  from  Massachusetts  nearly 
across  the  Stat-e  of  Connecticut,  western  Litchfield  County  and  Faijffield 
possessing  large  and  valuable  beds  of  limestone  and  marble.  Numerous 
localities  of  limestone  are  found  through  eastern  Fairfield  and  the  west- 
em  half  of  New  Haven  and  northeastern  Litchfield.  Limestone  is 
reported  in  New  London  County,  but  as  being  difficult  of  extraction.  A 
bituminous  limestone  is  found  in  the  southern  part  of  Hartford  County 
in  limited  quantity.  Analyses  of  the  Connecticut  limestones  are  not 
accessible.  In  general  character,  however,  they  agree  with  those  of 
western  Massachusetts. 

Pond-marl  is  reported  in  Farmington  only,  the  analysis  of  which  is  as 
follows : 


Organio  matter 

Plioapbate  of  Ume 

t-'arbonate  6t  lime . . ». . 
OnrboBate  of  maguosia. 

.stliciouB  matter 

Water 


12.5 
0.4 
64.4 

Ko  trial. 
17.8 
8.9 


96.0 


NEW  YORK. 

The  largest  development  of  limestone  which  occurs  in  the  Atlantic 
States,  outside  of  the  great  belt  already  described,  is  found  in  New 
"ioTk.    This  lies  parallel  with  the  lake  coast  of  the  State,  and  includes 
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the  Niagara,  the  Saliiia,  the  Lower  and  the 'Upper  Ilelderberg,  and  the 
Hamilton  limestones  of  the  New  York  survey ;  or,  in  more  general 
terms,  the  later  lime  rocks  of  the  Upper  Silurian  and  the  earlier  one  of 
the  Devonian  age.  The  calcareous  members  of  the  Lower  Silurian 
group,  including  that  heretofore  mentioned  as  Eolian,  are  found  running 
on,  and  parallel  with,  the  eastern  boundary  of  the  State,  and  also  bear- 
ing southeast  from  the  eastern  end  of  Lake  Ontario  through  several 
counties.  The  azoic  crystalline  variety  appears  to  some  extent  in  the 
counties  along  the  St.  Lawrence  river.  The  follo^^ng  counties  are  re- 
I>orted  as  having  limestone  within  their  limits,  under  circumstances 
rendering  it  available  for  economic  purposes :  Albany,  Clinton,  Colum- 
bia, Dutchess,  Essex,  Franklin,  Jefferson,  Lewis,  New  York.  Niagara, 
Oneida,  Onondaga,  Madison^  Otsego,  Orange,  Putnam,  Rockland,  St. 
Lawrence,  Saratoga,  Scohane,  Seneca,  Ulster,  Wayne,  Warren,  Wash- 
ington, and  Westchester. 

In  Scoharie  County  is  found  a  pulverulent  tufa,  known  as  agaric  mrueral, 
of  which  an  analysis  wUl  be  found  below.  This  exists  in  sufiBcient  quan- 
tity to  be  of  some  importance.  Large  beds  of  the  same  formation,  but 
of  more  compact  texture,  are  found  in  Herkimer,  Onondaga,  Monroe, 
Cayuga,  Tompkins,  Livingston,  Erie,  Franklin,  Greene,  Niagara,  and 
Sarato^  Some  of  the  tufa  beds  are  sufficiently  consolidated  to  furnish 
building  materials. 

The  State  of  New  York  furnishes  nearly  all  the  gypsum  or  plaster 
mani^actured  in  the  United  States — ^perhaps  the  most  important  beds 
bein^  located  in  the  district  traversed  by  the  Erie  canal :  though  the 
distnbution  of  the  mineral  is  wide,  as  will  be  seen  by  the  foUowiug  list 
of  localities.  Gypsum  is  found  in  quantity  sufficient  to  pay  for  extrac- 
tion in  the  counties  of  Cayuga,  Herkimer,  Livingston,  Madison,  Monroe, 
Niagara,  Oneida,  Onondaga,  Ontario,  Seneca,  and  Tompkins.  An  impure 
variety,  but  fit  for  agricultural  purposes,  is  found  in  Wajme  County 
also. 

A  vein  of  phosphate  <rf  lime,  at  Crown  Point,  Essex  County,  was  at 
one  time  somewhat  extensively  worked ;  but,  being  so  much  mingled 
with  rock  as  to  preclude  its  profitable  extraction,  it  has  been  abandoned. 

Of  the  extent  of  the  lime  and  plaster  industry  in  New  York  some  idea 
may  be  formed  from  the  fiact  that,  in  1865,  one  hundred  and  fifty  manu- 
factories of  these  materials  were  reported,  including  only  those  on  a 
somewhat  extensive  scale,  and  manufacturing  for  commercial  purposes. 
These  minerals  form  the  basis  of  a  large  manu&cturing  industry,  namely, 
the  making  of  hydraulic  cements,  (water-limes,)  mastics,  &c,  of  wbidb 
the  gypsum  and  magnesian  limestones  form  the  necessary  constituents. 

Pond-marl  is  reported  in  more  than  one-half  of  the  counties  of  New 
York,  namely:  Albany,  Allegany,  Caryuga,  Cattaraugus,  Chautauqua, 
Chemung,  Columbia|,  Cortland,  Dutchess,  Genesee,  Greene,  Livingston, 
Madison,  Monroe,  Montgomery,  Niagara,  Oneida,  Onondaga,  .Ontario, 
Orleans,  Rensselaer,  St.  Lawrence,  Saratoga,  Seneca,  Steuben,  Tioga, 
Tompkins.  Ulster,  Warren,  Washington,  and  Wayne.  Of  these  deposits, 
those  of  Cfayuga  and  Columbia  are  the  most  extensive,  and  those  of  Tioga, 
Orleans,  and  Warren  probably  the  least. 
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N£W  JEBSBST. 


The  limestones  of  New  Jersey,  adopting  the  chwsification  of  Professor 
Oook,  State  geoh)gist,  are  the  white  crystalline  of  the  azoie  age,  the 
magnesian,  and  the  fossiliferons.    The  oat-erops  of  all  tiiese  are  easily 
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traceable  to  corresponding  formations  in  New  York  and  Pennsylvaniay 
and  are  limited  to  the  northwestern  x)ortion  of  the  State.  The  azoic 
limestone  is  found  in  the  counties  of  Sussex  and  Warren,  marnly  in  the 
Sparta  anc  the  Vernon  VaUey,  and,  to  a  limited  extent,  in  the  southern 
part  of  Passaic,  and  the  northern  townships  of  Morris  County.  Analyses 
of  this  limestone  are  appended.  This  rock  has  been  worked  for  lime  to 
only  a  trifling  extent,  though  yielding  an  article  of  good  quality.  Mag- 
nesia, in  considerable  proportion,  is  found  in  by  far  the  greater  number 
of  the  lime  rocks  of  New  Jersey,  some  of  them  being  true  dolomites. 
ITie  formation,  distinguished  as  magnesian  by  Professor  Cook,  is  found 
]>rincipaUy  in  the  counties  of  Sussex  and  Warren,  which,  indeed,  contain 
iie^irly  all  the  limestone  of  the  State.  It  extends  into  northern  Hunter- 
don, and  is  found  in  small  beds  in  southwestern  Morris,  northern  Somer- 
set, and  eastern  Passaic.  This  rock  is  considered  by  ProfessOT  Cook  to 
(correspond,  in  geological  position,  with  the  calcareous  sand  rock  of  the 
Xew  York  survey,  lying  beneath  the  Trenton.  Probably  ninety  per  cent. 
<»f  the  lime  manum>ctu^  in  New  Jersey  is  firom  this  formation. 

The  fossiUferous  limestone  corresponds  to  the  calcareous  rocks  of  the 
Trenton  and  the  Heldorberg  group.  A  belt  of  the  former  extends  from 
the  New  York  line  southwest  to  Belvidere,  on  the  Delaware,  and  of  tire 
latter  from  the  northern  to  the  southern  line  of  Sussex  CounQr,  along  the 
Delaware,  west  of  Kittatinny  Mountain.  These  fossiliferous  rocks  yield 
an  almost  pure  lime. 

The  so-called  yellow  marl,  or  limestone  of  the  cretaceous  epoch,  found 
in  connection  with  the  greensand,  is  also  made  available  as  a  source  of 
lime.  It  is  confined  to  the  counties  of  Monmouth,  Burlington,  Camden, 
Gloucester,  and  Salem,  varying  in  quality  with  its  location.  In  Salem 
County  it  is  hard  and  compact,  and  is  burned  for  building  purposes. 

Several  extensive  deposits  of  calcareous  tufa  are  reported  in  north- 
western Sussex,  near  the  Delaware  Eiver. 

Near  Hurdstown,  Morris  County,  crystalline  phosphate  of  lime  (apa- 
tite) te  found,  sometimes  in  large  masses.  The  same  causes  whicn  en- 
forced the  abandonment  of  the  Crown  Point  mine,  in  New  York,  have 
prevented  the  profitable  extraction  of  the  New  Jersey  phosphates. 

The  greensand  marls  of  New  Jersey,  the  discovery  of  which  revolu- 
tionized the  agriculture  of  that  State,  are  described  fully  in  the  report 
of  the  chemist.  The  recent  report  on  the  geological  survey  of  New  Jer- 
sey presents  some  statements  as  to  the  amount  of  greensand  raised, 
tmnsported,  and  used,  of  which  tiie  following  is  an  abstract. 

The  amount  transported  by  rail,  and  used  almost  exclusively  beyond 
the  greensand  region,  was : 

In  1867 126,740  tons. 

In  1868 134^000  tons. 

In  1867,  marl  was  delivered  along  the  line  of  the  Delaware  and  Baritan 
railroad  at  prices  ranging  from  $1  50  to  $1  60  x>er  ton,  and  to  other 
points  as  follows: 

Price  per  ion  of  tweiUy  hiuMi. 
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■*JUoiig  ibB  line  of  Camden  and  Atlantic  railroad,  at  80  centa  per  ton,  and  upward. 
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*  Along  the  line  of  the  Camden  and  Atlantio  railroad,  at  80  oents  per  ton,  and  upward. 

Freights  upon  the  Delaware  and  Baritan  canal  were  lower  than  the 
preceding  by  thirty  to  fifty  cents  per  ton.  Prices  at  pits  range  firom  two 
cents  to  eleven  cents  per  sqnare  foot  in  the  groond,  and  from  thirty-five 
to  fifty  cents  per  ton  when  dug.  The  aggregate  amount  of  greensand 
marl  used  annually  in  New  Jersey  is  estimated  at  one  million  tons.  Tlie 
extraction  of  the  marl  is  accomplished,  either  by  removing  superin- 
cumbent strata  and  digging  from  above  downward,  or,  more  generally, 
by  working  into  hillsides  and  the  banks  of  water-courses.  In  both  caseh^ 
much  trouble  arises  from  the  accumulation  of  water.  At  Squankum  and 
Woodstown,  after  removal  of  the  overlying  material,  the  surface  of  the 
marl  is  flooded,  and  the  work  done  rapidly  and  economically  by  floatinj>' 
steam-dredges. 

Shell  marl  of  the  Testiary  period  is  found  in  Oumberland  County,  at 
and  near  Horse  Eun.  It  is  of  two  qualities,  distinguished  as  black  anil 
gray,  of  which  the  latter  is  the  best  and  most  plentfeiL  The  black,  con- 
taining a  lar^e  percentage  of  sulphuric  acid,  should  be  neutralized  b^ 
lime  before  application  to  the  soil. 

Of  pond-marl,  large  and  easily  accessible  beds  exist  in  the  WaUkill 
and  the  Kittatinny  valleys  of  Sussex  County. 
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PE17NSTLYAKIA« 

In  Pennsylvania  the  limestones,  with  the  exceptions  hereafter  noticed^ 
are  confined  to  a  weU-marked  belt  running  east-northeast  and  west-south- 
west across  the  State,  bounded  on  the  northwest  by  the  main  range  of 
the  Alleghanies  and  on  the  southeast  by  the  range  of  hills  known  as 
South  Mountains.  In  this  belt  the  Upper  and  the  Lower  Silurian  lime- 
rocks  appear  in  innumerable  outcrops.   So  general  is  the  distribution  of 
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limestoue  within  the  district  described  that  it  would  be  hard  to  uame  a 
township,  save  in  the  anthracite  coal  basins,  which  does  not  iiosses^  a 
convenient  source  of  liine  of  sufficient  purity  for  agricultural  use.  South 
of  South  Mountains  there  are  three  limestone  regions — ^that  i:uown  a« 
the  Limestone  Valley  of  York  and  Lancaster ;  the  marble  formation  of 
southern  Montgomery,  central  Chester,  and  southern  Lancaster  5  and  a 
narrow  belt  entering  central  Bucks  County  at  the  Delaware,  and  extend- 
ing nearly  across  the  county. 

Throughout  the  coal-fields  of  western  Pennsylvania  carboniferous 
limestone  is  found  outcropping  along  the  borders  of  streams  and  in  simi- 
lar locations,  in  quantity  very  variable,  but  gradually  increasing  in  pro- 
portion to  the  other  carboniferous  rocks,  until  the  Ohio  line  is  reached. 
It  will  be  seen,  by  this  necessarily  meagre  description  of  localities,  that, 
with  the  exception  of  live  or  six  counties  in  the  northeast  comer  of  the 
Statue,  and  a  narrow  district  along  the  northern  boundary,  every  portion 
of  Pennsylvania  is  supplied,  to  a  greater  or  less  extent,  with  calcareous 
rock.  Li  a  region  of  tiiis  geological  character  the  formation  of  pond- 
marl  is  more  than  probable,  though  we  can  find  no  mention  of  such 
deposits. 

DELAWAEB. 

Altered  limestone,  similar  to  that  of  southeastern  Pennsylvania,  is 
found  in  northern  Delaware,  near  the  State  tine. 

Oreensand  marls  similar  to  those  of  New  Jersey  appear  in  northern 
Ddaware.  The  beds  of  this  fertilizer  on  the  western  shore  of  the  Del- 
aware Biver  tie  altogether  in  the  southern  half  of  New  Castle  County, 
between  the  Delaware  and  Chesapeake  Canal  and  Appoquinimihk  Creek, 
extending  from  the  river  to  the  Maryland  line.  The  sheU  marls  of  the 
tertiary,  so  common  fix>m  Maryland  southward,  do  not  appear  in  Dela- 
ware, tiiough  sheU  beds  of  aboriginal  and  even  more  recent  formation 
are  not  rare,  and  in  the  southern  portion  of  the  State  have  furnished  no 
inconsiderable  amount  of  lime.  They  are  found  en  the  bay  shore,  chiefly 
from  the  center  of  Kent  County  to  lower  Sussex. 
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MABYLAND. 

The  northern  counties  of  Maryland,  with  the  exception  of  Cecil,  are 
aU  supptied  with  limestone,  corresponding  to  the  Pennsylvania  forma- 
tion, of  which  it  is  an  extension.  That  of  the  counties  of  Baltimore  and  - 
Harford  is  altered  and  crystalline,  furnishing  very  good  marble.  That 
of  CarroU,  Frederick,  Washington,  and  eastern  Alleghany  has  the  ordi- 
nary character  of  limestones  of  tne  Trenton  group.  That  of  western 
Atieghany  county  is  carboniferous.  Beds  of  greensand.  continuous  with 
the  same  formation  in  Delaware,  occupy  lower  Cecil,  almost  aU  of  Kent 
County,  and,  crossing  the  hay,  appear  in  Anne  Arundel  and  Calvert, 
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and  to  some  extent  in  Prince  George  and  Gharlev.  Soath  of  this  bell 
of  the  cretaceous  formation,  the  shell  marls  of  the  tertiary  are' found  in 
great  abundance,  although  on  the  Eastern  Shore  they  dip  south  ware], 
and  lie  too  low  for  profitable  extraction  south  of  the  counties  of  Talbot 
and  Caroline.  In  the  peninsular  counties  the  shell  marls  are  easily 
reached  wherever  ravines  and  gullies  have  been  formed  or  the  banks  r»!* 
the  larger  bodies  of  water  are  abrupt.  In  Maryland  the  line  between 
the  cretaceous  and  the  tertiary  formation  is  not  E^arply  defined,  so  th-M- 
the  characteristic  marls  of  the  two  epochs  are  found  commingled  in 
Prince  George  and  in  Charles. 
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Shell  marl  from  Caroline  County. 
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The  foregoing  analyses  of  marls,  extracted  from  the  Report  on  the  Geo 
logical  Survey  of  Maryland,  by  Ducatel,  were  made  after  removing  the 
larger  ^ells,  and  consequently  do  not  represent  the  fcdl  value  of  the 
marls  in  carbonate  of  lime.  They  are  almost  all,  however,  so  silicious  os 
to  forbid  transportation  beyond  the  immediate  neighborhood  of  their 
occurrence, 

VIRGINIA. 


The  mineral  fertilizers  of  Virginia  being  fully  treated  in  another  place, 
will  not  be  noticed  here. 

NORTH  CAROLINA. 

The  localities  of  older  limestones  in  North  Carolina  are  few  and  widely 
separated.  Those  reported,  with  one  exception,  are  in  or  near  the  moun- 
tain district.  In  the  counties  of  Cherokee  and  Macon,  valuable  lime- 
stone and  marble  outcrop  in  large  quantity  on  the  bluft's  and  banks  of 
streams.  In  Madison  and  in  Buncombe  a  crystalline  maguesian  lime- 
stone is  found,  and  has  been  worked  to  some  extent.  A  belt  of  calcare- 
ous rock  crosses  the  State  from  Stokes  county  through  Catawba,  i«in- 
coln,  and  Gaston,  to  King's  Mountain,  in  South  Carolina,  which  has 
been  extensively  quarried.  Such  being  the  location  of  the  older  lime- 
rocks  of  North  Carolina,  and  the  facilities  for  transportation  being  very 
limited,  the  greater  portion  of  the  State  is  necessarily  dependent  for 
lime  upon  importation,  or  on  the  marls  and  limestones  of  the  tertiary 
formation,  of  which  many  are  so  consolidated  as  to  be  available  for 
architectural  purposes,  as  well  as  the  manufacture  of  lime.  A  bed  of 
"  marly  limestone,"  probably  of  this  character,  is  reported  in  the  north- 
ern part  of  Wake  County.  Such  consolidated  beds  are  found  in  Wayne 
County,  along  the  Neuse  Eiver,  together  with  more  friable  marls.  Large 
deposits  of  shell  marl  exist  in  Bladen  County  containing  many  copro- 
lites.  Near  Newbem  vast  beds  have  been  opened,  and  marl  of  vaiying 
consistence  and  quality  is  found  along  the  course  of  the  Tar  River,  from 
Nash  County  to  southern  Edgecombe,  as  weU  as  on  the  Lower  Roanoke 
and  the  Neuse.  On  the  last  named  river,  and  on  the  Lower  Cape  Pear, 
the  greensand  outcrops  through  the  Tertiary,  but  does  not  compare  in 
agricultural  value  with  that  of  New  Jersey,  Delaware,  or  Maryland, 
like  the  similar  deposits  of  Maryland,  the  shell  marls  of  North  Caro- ' 
Una  are  too  silicious  to  admit  of  distant  carriage.  It  has  been  suggested 
that  a  cheap  process  of  separation  of  the  wlex,  by  washing,  may  be 
ibund  practicable,  but  the  experiment  has  not  yet  been  tried  on  any 
extended  scale. 
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Shell  marl  from  Pitt  County, 
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SOUTH  CAROLINA. 


South  Carolina  possesses  but  little  limestone.  The  formation  men- 
tioned as  crossing  North  Carolina  outcrops  in  York  County,  near  King^ 
Mountain,  and  also  in  Spartanburg.  In  the  western  edge  of  Pickens 
County,  the  limestone  of  the  Blue  Eidge  appears,  as  in  western  North 
Carolina,  upon  the  banks  of  streams.    Gl^e  Tertiary  marls  are  distributed 
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through  the  eastern  half  of  tiie  State  as  in  Korth  Oarolina,  but  differ  in 
cftiaracter  from  those  of  that  State  in  containing  much  less  silicious  mat- 
ter* and  a  considerable  amount  of  phosphoric  acid. 

Of  the  importance  that  attaches  to  the  recently  opened  beds  of  phos- 
phatic  fertilizer,  located  above  the  tertiary  on  the  rivers  Ashley  and 
Cooper,  treated  in  the  report  of  the  chemist  of  this  Department,  some 
idea  may  be  formed  from  the  fact  that  seven  or  eight  companies  are 
actively  engaged  in  its  extraction  in  the  vicinity  of  Charleston.  Three 
extensive  manufctctories  in  that  city  are  devoted  to  the  conversion  of  the 
raw  ipaterial  into  commercial  superphosphates,  and  several  others  are 
in  process  of  erection^  both  there  and  at  Savannah.  The  demand  for 
sulphuric  acid,  used  m  the  manufacture  of  the  superphosphates,  has 
caused  the  establishment  of  extensive  works  for  its  production  on  the 
spot,  oie  total  amount  of  the  phosphates  extracted  up  to  May  1, 1869, 
is  estimated  by  competent  parties  to  be  not  less  than  fifty  thousand  tons. 
Of  this  amount  the  mills  at  Charleston  consumed  from  six  to  eight  thou- 
sand tons,  about  two  thousand  tons  were  sent  to  Europe,  and  the 
remainder  was  shipped  to  northern  port«,  including  Baltimore.  The 
cost  of  extraction  and  preparation  for  shipment  is  estimated  at  about 
six  dollars  per  ton,  exclusive  of  interest  on  capital,  rent,  or  cost  of  land 
and  the  exi)ensive  washing  machinery,  tram-ways  and  wharves,  required 
for  operations  on  a  large  scale.  The  separation  of  the  phosphatic  nod- 
ules from  the  almost  inert  clays  with  which  they  are  mingled,  and  which 
fill  all  cavities  and  depressions  in  the  phosphatic  masses,  constitutes  an 
important  item  of  the  cost  of  preparation  for  market. 

The  South  CaroUna  phosphates  are  stated  to  be  readily  soluble,  even 
in  dilute  acids  j  and,  in  the  manufacture  of  the  super])hosphates,  to  be 
ready  for  baggmg  in  forty-eight  hours  after  mixture  with  the  acid. 

It  is  believed  that  other  deposits,  of  character  similar  to  those  at 
Charleston,  exist  on  the  southeastern  coast  of  the  United  States,  and 
that  the  supply  will  be  found  to  be  practically  inexhaustible. 
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GEORGIA. 

In  Georgia  the  older  limestones  are  confined  to  the  northern  portion 
of  the  State,  through  which  they  are  somewhat  liberally  distributed. 
They  occur  as  marble  of  good  quality  in  the  counties  of  Gfilmer,  White, 
Oherobee.  HalL  and  Habersham,  and  in  varying  form  in  the  more  west- 
em  counties.  The  most  eastern  development  of  the  great  Cretaceous  bed 
of  Alabama  and  Mississippi  is  found  in  the  counties  of  Muscogee, 
Marion,  and  Stewart,  manifesting  itself  as  tlie  wedl  known  rotten  lune- 
stone.  Immense  beds  of  almost  unaltered  shells  are  found  in  oentral 
Georgia,  within  twenty  or  twenty-five  miles  of  the  gneiss  and  sandstone 
bdt.  The  marl  beds  of  the  Tertiary  in  Georgia,  with  the  foregoing 
exception,  ar©  similar,  so  far  a&  known,  to  those  of  South  OaroUna*,  both 
in  location  and  character. 

FLORIDA. 

XJie  peninsula  of  Florida  is  almost  everywhere  underlaid  witii  coral 
and  shell  marls  of  the  Tertiary  period,  and  generally  consolidated. 
From  this  materisd  a  quarry  on  Anastasia  Island,  off  the  mouth  of  the 
Bfc.  John's  River,  furnishes  a  large  supply  of  good  building  stone.  Ln- 
ipense  coast  accumulations  of  recent  shells  and  lime  sand,  formed  by 
attrition  of  coral,  also  exist.  Greensand  marl  has  been  recently  reported 
as  found  in  large  quantity  in  Leon  County,  but  no  anrJysis  has  yet  been 
obtained. 
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From  tlie  fells  ©f  the  rivers,  and  througliout  tlie  tide- water  district, 
the  whole  country  is  belie  ted  to  be  underlaid  by  deposits  of  fossil  shells, 
mostly  near  the  surface,  but  often  at  considerable  depths.  It  is  these 
fossil  beds  which  are  commonly  designated  in  Virginia  by  the  general 
term  of  marl.  They  appear  to  have  been  formed  at  an  era  when  the 
waters  in  which  the  animals  lived  were  in  a  tranquil  state;  and  the  time 
they  were  undergoing  the  process  of  accretion  must  have  been  of  incal- 
culable duration.  The  tranquillity  of  the  waters  is  indicated  by  the  fact 
that  the  inclination  of  the  beds  toward  the  ocean  is  very  gradual ;  that 
gregarious  assemblages  of  the  same  species  are  frequently  found  im- 
bedded together ;  and,  above  all,  that  many  of  the  shells  remain  with  the 
valves  closed,  and  every  part  entire,  as  if  death  had  ensued  in  a  natural 
way;  and  even  when  separated  the  valves  of  the  same  shell  are  in  close 
proximity. 

Professor  William  B.  Bogers  made  twt)  divisions  of  this  portion 
of  the  Sta<te.  These  divisions  he  indicated  by  the  terms  miocene  and 
eocenej  which  are  familiar  to  geologists  as  being  applicable  to  differ- 
ent parts  of  the  tertiary  series.  Under  the  designation  of  miocene  are 
included  the  strata  which  occur  in  the  eastern  and  much  the  larger  por- 
tion of  this  region,  in  which  several  varieties  of  shell  marl  are  procured 
in  abundance;  while  the  name  of  eocene  is  given  to  deposits  of  okler 
date^  existing  beneath,  and  cropping  out  west  of  the  preceding,  and  con- 
taining fossil  shells  of  a  difCerent  character 

Acoording  to  Professor  Hogers,  the  miocene  marl  district  compre- 
hends th,e  area  between  the  seaboard  and  a  line  conceived  to  be  drawn 
through  Noi-thbury  on  the  Pamunkey,  and  Coggin's  Point  on  James  Ei ver, 
(some  six  or  eight  miles  below  City  Point,)  in  a  direction  nearly  merid- 
lonaL  The  eocene  marl  district  is  comprehended  between  the  imaginary 
line  thus  described,  and  another  line  passing  from  the  mouth  of  Aquia 
Creek,  through  Wales  at  the  junction  of  the  North  and  South  Anua 
riversj  and  thence  through  City  Point.  Its  existence  extensively  beneath 
the  miocene  district  was  regarded  by  Professor  Rogers  as  highly  prob- 
able, and  may  now  be  considered  certain,  as  a  very  thick  dei>osit  has 
been  discovered  by  boring  far  down  below  tha  beij  of  James  Eiver,  at 
City  Point,  and  another  at  Norfolk,  of  great  depth,  in  sinking  an  arte- 
sian well.  West  of  City  Point,  however,  and  up  to  the  line  of  granite 
at  the  falls  of  the  river,  a  very  good  agricultural  marl  is  found.  It  seems 
to  have  been  deposited  in  estuaries  of  a  former  sea,  and  may  be  traced, 
at  intervals,  along  the  Petersburg  and  Weldon  raib:oad,  the  Richmond 
and  Petersburg  road,  and  north  of  Richmond,  in  the  same  general  di- 
rection, in  the  counties  of  Hanover,  Caroline,  and  so  on.  In  such  places 
the  beds  lie  near  the  surface,  and  are  very  accessible  to  farmers  living 
along  this  boundary. 

But  it  is  the  miocene  district  that  is  most  signally  favored  by  the  rich- 
ness and  abundance  of  the  marl  deposits,  and  their  general  accessibility. 
In  the  upi)er  or  western  portion  the  country  i»  fiar  from  being  regular. 
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It  has  rather  an  undulating  surface,  with  an  elevation  above  tide  of  from 
twenty  to  eighty  feet ;  and,  being  penetrated  by  several  large  streams, 
the  bluffs  on  their  margins  are  cut  up  into  numerous  channels.  It  is 
along  these  channels,  high  above  the  water-line,  and  along  the  creeks 
and  inlets  subordinate  to  the  great  rivers,  and  back  into  the  interior  on 
the  same  level,  that  marl  shows  itself,  of  the  finest  quality  and  inexhaust- 
ible in  quantity.  It  may  not,  indeed,  be  obtained  on  every  farm  suf- 
ficiently near  the  surface^,  but  few  neighborhoods  are  without  it.  Such, 
at  least,  is  the  case  far  down  the  rivers,  until,  approaching  the  extrem- 
ities of  the  peninsulas,  the  country  subsides  into  a  vast  plain,  with  a 
comparatively  slight  elevation  above  the  water.  Here  the  miocene  marl 
disappears,  which  leads  to  the  belief  that  it  was  washed  away  by  the 
cutrents  of  a  former  sea.  But  the  eocene  strata,  over  which  the  miocene 
lay  superimposed,  still  continue,  though  at  great  depths.  In  boring  for 
water  at  Norfolk,  thirty  years  ago,  as  previously  referred  to,  shell  marl 
was  first  struck  at  a  depth  of  seventy  feet,  and  there  was  no  change 
in  the  stratum  for  seventy  feet  more,  when  the  auger  broke  and  the 
boring  was  discontinued. 

On  the  eastern  shore  of  Virginia  no  discovery  of  marl,  as  far  as  we 
have  heard,  has  been  made.  But  there  are  numerous  banks  of  oyster 
shells — Indian  banks,  as  they  are  called — on  the  margins  of  the  creeks 
and  inlets,  Bupi>osed  to  have  been  accumulated  by  the  aborigines  before 
the  discovery  of  the  country.  The  shells  are  in  a  half  decomposed  state, 
and,  as  they  readily  disintegrate  under  the  action  of  the  plow,  they  are 
extensively  used  for  agricultural  purposes.  In  a  district  of  such  extent 
there  are,  as  may  well  be  supposed,  several  distinct  varieties  of  marl, 
the  most  prominent  of  which  may  be  described  under  the  following 
classification: 

•  1.  Blue  marl. — ^This  is  the  kind  that  most  abounds  in  the  upi)er  or 
western  part  of  the  district.  It  derives  its  appellation  from  the  compact 
blue  clay  in  which  the  shells  are  deposited,  and  by  a  stratum  of  which— 
usually  four  or  five  feet  in  thickness,  but  destitute  of  fossil  remains,  con- 
taining only  "  casts  " — the  beds  are  covered.  This  covering  has  to  be 
removed  before  the  marl  can  be  rendered  accessible.  In  favorable  lo- 
calities, for  the  beds  are  high  above  the  water,  a  natural  drainage  of  the 
pits  maybe  readUy  effected;  but,  where  the  ground  does  not  admit  of 
this,  the  water  must  be  kept  down  by  pumping.  The  accumulation  is 
seldom  so  great,  however,  as  to  render  this  a  laborious  operation,  or  to 
Interfere  materially  with  the  working  of  the  pits.  The  marl  is  raised  by 
a  sweep  or  other  simple  machinery,  or,  in  places  where  the  deposits  are 
shallow,  it  may  be  cast  out  on  the  oanks  by  hand.  When  first  excavated 
it  is  very  heavy,  and  the  hauling  to  the  fields  is  quite  laborious  5  but 
planters  who  are  prosperous  collect  a  large  supply  on  the  banks  of  the 
pits,  enough  to  suffice  for  the  operations  of  a  whole  season.  In  the 
course  of  a  few  months  the  moisture  is  drained  off  from  the  mass,  and 
the  clay  also  loses  much  of  its  adhesion.  It  is,  therefore,  in  a  better 
condition  to  bo  hauled  on  the  land,  while  the  burden  of  hauling  is  ma- 
terially lightened.  This  variety  of  marl  is  not  so  rich  in  calcareous 
matter  as  some  others,  containing,  perhaps,  on  an  average,  not  more 
than  fifty  per  cent  of  carbonate  of  lime ;  but  the  clay  which  accompa- 
nies it  renders  it  highly  useftQ  in  its  application  to  arenaceous  soils.  The 
coloring  matter  of  the  clay  is  believed  to  be  derived  from  the  presence 
of  minute  particles  of  greensand,  which,  of  itself,  is  a  valuable  ingredi- 
ent in  calcareous  manures.  The  blue  marl  also  contains  crystals  ot 
gyi^sum.  sometimes  very  numerous. 

And  nere,  though  perhaps  not  strictly  in  place,  it  may  be  well  to 
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describe  the  mode  of  transportation  to  the  fields,  and  the  usnal  quantity 
applied  to  the  land,  which  is  equally  applicable  to  every  variety  of  marl. 
Assuming  an  acre  to  contain,  in  round  numbers,  five  thousand  square 
yards,  the  field  is  marked  off  with  a  plow  into  spaces  of  ten  yards  each 
way,  thus  making  fifty  spaces  to  the  acre.  In  the  middle  of  each  space  five 
bushels  are  dropped.  The  boundaries  being  defined,  it  is  easy  to  dis- 
tribute with  uniformi^,  and  at  any  desired  rate.  Carts  made  expressly 
for  the  purpose,  and  of  a  capacity  of  five  bushds,  drawn  by  a  single  horse 
or  mule,  being  provided,  the  work  of  removal  goes  bravely  and  systemati- 
cally on ;  and  with  good,  active  drivers  and  sufficient  teams,  a  large 
surface  may  be  marled  during  periods  of  leisure. 

This  is  marling  at  the  rate  of  two  hundred  and  fifty  bushels  to  the  acre, 
which  is  considered  an  ample  dressing  for  any  land  not  in  a  course  of 
amelioration.  On  sterile  lands,  where  there  is  little  or  no  vegetation,  it 
maybe  too  much  5  and  the  effect  would  be  to  "marl-bum^  the  soiL 
But  any  land,  however  exhausted,  may  be  improved  by  the  addition  of 
vegetable  matter,  such  as  woods  litter,  pine  beards,  &c.  In  places 
where  the  land  has  been  thrown  out  of  cultivation,  and  the  old  field 
pine  taken  possession,  a  large  quantity  of  suitable  material  is  cheaply 
and  conveniently  supplied  by  felling  the  growth,  then  lopping  <^  the 
branches,  and  leaving  the  whole  for  a  couple  of  years  to  decay.  The 
marl  should  be  previously  spread  over  the  surface  that  it  <may  have 
the  benefit  of  a  more  perfect  disintegration  by  exposure  to  the  air, 
though  it  may  be  done  with  nearly  as  good  effect  afterwards.  In  pre- 
paring for  a  crop,  as  much  of  the  decayed  vegetation  should  be  turned 
in  as  the  plow  will  cover.  A  great  deal  of  land  has,  in  this  way,  been 
restored  from  poverty  to  fertility. 

When  the  shells  are  first  taken  from  their  beds  they  are  in  their  natural' 
Shape,  and  possess  a  greater  or  less  degree  of  solidity.  But  being  mixed 
up  with  the  soil  by  cultivation,  and  acted  on  either  by  the  acids  of  the 
soil  or  the  gases  of  the  atmospnere,  or  both,  they  soon  become  thoroughly 
decom]x>sed,  and  all  visible  trace  of  them  is  lost  after  a  few  years. 

2.  White  marl. — In  the  peninsula  formed  by  the  James  and  the 
York  River,  and  in  several  of  the  counties  north  of  the  York,  are  exten- 
sive beds  01  white,  or  pulverulent  marl,  very  rich  in  calcareous  matter; 
some  specimens  containing  as  much  as  ninety-five  per  cent.,  and  gener- 
ally not  less  than  seventy-five  or  eighty  per  cent,  of  carbonate  of  lime. 
In  these  beds  the  shells  are  rarely  found  entire,  and  the  condition  of  the 
fragments  is  such  as  to  render  it  difficult  to  recognize  the  species  of  fos- 
sil to  which  they  belonged.  The  marl  presents  an  appearance  not  unlike 
an  impure  chalk.  In  places,  however,  it  is  mixed  with  a  large  propor- 
tion of  white  clay  and  sand,  so  nearly  the  same  color  as  to  make  it  diffi- 
cult to  distinguish  between  them  without  the  applicStion  of  chemical 
tests. 

3.  Oreensa/nd  marl. — ^This  abounds  in  the  vicinity  of  the  Pamunkey 
River,  in  the  counties  of  Hanover  and  New  Kent,  and  is  perhaps  the 
most  beneficial  in  its  action  on  the  soil  of  all  tne  varieties  of  fossil 
deposits.  Besides  carbonate  of  Ume  it  contains  potash,  phosphorus, 
and  not  unfi^quently  ammonia.  When  the  agriculture  01  Virginia  was 
in  a  flourishing  condition,  the  evidences  of  improvement  were  particu- 
larly conspicuous  in  that  part  of  the  State  where  this  kind  of  marl  is 
found. 

4.  Ferruginous  marl. — In  some  localities  the  shells  are  dex)osited  in  a 
vellow  or  ochreous  clay,  which,  doubtless,  derives  its  color  from  the  prox- 
imity of  ferruginotts  matter.  The  beds  in  some  cases  are  not  more  diffi- 
cult of  excavation  than  those  of  the  blue  marl,  and  the  effeet  on  the  land 
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is  very  much  the  same.  Bat  in  other  localities  they  have  l)ecome  indu- 
rated  and  are  broken  up,  not  without  considerable  labor.  In  its  texture 
this  marl  sometimes  bears  a  resembkince  to  a  secondary  limestone,  but, 
in  the  opinion  of  Professor  Eogers,  it  is  properly  a  tertiary  limestone. 
It  is  found  in  fragmentary  masses  along  the  cliffs  of  York  River  on  the 
southern  bank^  and  particularly  abounds  in  the  neighborhood  of  York- 
town.  It  shows  itself  above  the  water-mark,  and  in  precipitous  places 
the  surface  has  been  scooped  out  by  the  action  of  the  weather,  assisted 
perhaps  by  artifleial  agencies.  At  Yorktown,  for  instance^  there  is  an 
excavation,  known  by  the  name  of  Comwallis's  Cave,  which  tradition 
represents  as  having  afforded  a  reftige  to  the  commander  of  the  British 
forces,  at  the  time  of  the  memorable  siege  of  that  place.  This  rock  was 
ased  to  some  extent  in  colonial  times  as  a  building  material,  but  it  has 
not  been  found  to  possess  the  requisite  solidity.  It  contains  a  large 
percentage  of  carbonate  of  lime,  and  might,  therefore,  be  converted,  by 
burning,  into  a  valuable  agrictiltural  lime.  A  specimen  of  the  clin  s^ 
York,  according  to  an  analysis  by  Professor  llogers,  yielded  87  per 
cent,  of  calcareous  carbonate ;  and,  computing  the  quantity  of  caustic 
lime  corresponding  to  this,  he  estimated  that  a  hundred  poxmds  of 
the  shell  rock  would  yield  48.7  pounds  of  strong  lime.  We  have  no 
knowledge  of  its  having  been  burned,  but  from  the  abundance  of  fhel 
in  the  vicinity  it  might,  without  doubt,  be  converted  into  a  lime  useful 
both  for  agricultural  and  building  purposes.  The  use  of  marl  was  seri- 
ously interrupted,  not  to  say  suspended^  by  the  war,  nor  has  it  since 
been  resumed  to  any  great  extent.  But  it  is  beginning  now  to  come  in 
request  again,  owing  more  perhaps  to  the  increasing  cidtivation  of  pea- 
nuts than  to  any  other  cause.  This  crop  will  only  come  to  perfection 
\)n  highly  calcareous  soils,  as  otherwise  the  pods,  however  luxtuiant 
may  l^  the  growth  of  vines,  do  not  fill.  According  to  present  indication 
the  peanut  will  soon  become  the  leading  crop  in  Eastern  Virginia. 
From  tlie  great  number  of  persons  intending  to  engage  in  its  cidtnre 
during  the  coming  season,  the  presumption  is  reasonable  that  the  use 
of  mail  will  receive  a  £rcsh  stimulus,  such  as  has  not  been  witnessed 
for  the  last  ten  years. 

Owing  to  its  great  weight,  it  has  not  been  found  profitable  to  transport 
marl  beyond  short  distances.  The  white  variety,  being  the  richest  and  less 
encumbered  with  clay,  has  been  lightered  from  one  locality  and  even 
fipom  one  cormty  to  another.  This  was  when  its  use  first  excited  a 
general  interest.  Subsequently,  however,  it  was  found-more  economical 
to  those  who  had  no  marl  deposits  on  tneir  estates  to  purchase  what 
was  generally  known  as  agricultural  lime,  vast  quantities  of  which  came 
in  the  course  of  time  to  be  taken  by  farmers  living  on  the  margins  of  the 
navigable  streams,  at  whose  landings  it  was  delivered  in  bulk.  A 
regular  trade  was  Kept  up,  for  instance,  between  the  James  River  and 
the  Hudson,  farmers  usually  paying  by  the  cargo  from  seven  to  eight 
cents  a  bushel  in  its  powdered  state.  Since  the  war,  very  little  of  this 
traffic  has  been  going  on^  for  wliich  two  reasons  may  be  assigned :  first, 
that  fiaxmers  are  not  yet  in  a  situation  to  make  large  investments  for  the 
progressive  improvement  of  their  estates,  and  second,  shell  lime  is  for- 
nished  in  sufficient  quantity  to  meet  the  present  demand.  This  is  sup- 
plied chiefly  from  Norfolk,  where  oyster  shells  accumulate  in  immense 
quantities,  and  is  thence  distributed  to  the  inland  towns,  and  to  such 
interior  portions  of  the  country  as  are  rendered  accessible  by  lines  of 
railway.  This  also  goes  under  the  general  name  of  agricultural  lime. 
It  is  the  purest  form  in  which  lime  can  be  obtained,  and  is  sold  at  the 
kilns  either  by  mcasuie  or  weight,  say  twelve  and  a  half  cents  a  bushel 


Digitized  by 


Google 


MARL  REGION   OF  VIRGINIA.  393 

or  five  dollars  a  ton.  This  would  make  the  first  cost  reasonable  enough^ 
but  it  cannot  be  less  than  doubled  after  adding  the  expenses  of  trans- 
portation to  a  distance.  But  though  possessing  a  larger  percentage  of 
calcareous  matter  than  stone  lime,  yet  nothing  of  the  kind  ever  acted 
better  on  our  soils  than  what  was  formerly  brought  from  the  North 
Biver,  being,  with  the  exception  of  sand,  free  frt)m  all  extraneous  ingre- 
dients^ such  as  magnesia,  which  is  found  in  so  large  proportion  in  the 
Washmgton  lime,  rendering  it  oftentimes  hurtftd  instead  of  beneficial 
to  the  land.  Whenever  the  lands  on  our  river  borders  shall  be  brought 
again  into  extensive  cultivation,  the  North  Biver  lime  \vill  doubtless 
come  into  as  great  request  as  formerly. 

It  would  be  doing  injustice  to  the  name  of  a  distinguished  agriculturist 
and  a  man  of  genius  to  withhold  in  this  connection  a  reference  to  the  labors 
and  experiments  of  the  late  Edmund  Buffin.  His  fame  is,  in  fact,  indis- 
solubly  associated  with  this  subject,  for  he  was  the  pioneer  in  the  work, 
devoting  for  years  a  mind  of  extraordinary  activity  to  efforts,  both  by 
example  and  precept,  directing  public  interest  in  this  channel  of  improve- 
ment. A  smaU  number  of  experiments  had  been  made  in  marlmg  in 
James  City  County,  as  early  as  1816,  or  perhaps  earlier,  but  without 
being  conducted  with  any  intelligent  purpose.  In  ignorance  of  these, 
however,  Mr.  Buffin  made  his  first  experiment  in  1818,  to  the  trial  of 
which  he  was  led  altogether  by  theoretical  views  and  by  reasoning  on  the 
supposed  constitution  of  the  soil,  as  well  as  the  known  constitution  of 
the  manure.  This  was  on  his  farm  at  Coggin's  Point,  on  James  EUvfi^ 
in  the  county  of  Prince  George.  It  extended  over  an  area  of  about  fif- 
teen acres,  but  by  1821  the  area  was  increased  to  eighty  acres,  and  was 
subsequently  continued,  until  within  a  few  years  all  the  arable  land  on 
the  farm,  say  six  hundred  acres,  was  thoroughly  marled.  The  result 
was  marvelous,  and  soon  had  the  effect  of  stimulating  others  to  engage 
in  the  work,  until  the  practice  of  marling  became  general  among  intelli- 
gent farmers  throughout  tide- water  Virginia.  In  aU  cases  wherein  any 
thing  like  an  ameliorating  rotation  was  followed,  the  crops  were  quad- 
rupled and  the  land  put  into  a  course  of  permanent  improvement.  Pro- 
verbially slow  as  agricultural  progress  has  ever  been,  yet  in  the  course 
of  forty  years,  from  a  very  smaU  beginning,  a  vast  revolution  was  efiiected, 
and  all  through  the  agency  of  one  man  of  comprehensive  views  and  un- 
tiring energy,  whose  ser\ices  in  a  noble  pursuit  entitle  him  to  rank 
as  a  public  benefactor. 

Mr.  Buffln's  writings  on  the  subject  of  marl  were  quite  voluminous. 
For  ten  years  he  conducted  the  Farmers*  Register^  an  agricultural  journal, 
issued  monthly  at  Petersburg  from  1833  to  1843,  in  which  the  subject  of 
marl  occupied  a  prominent  place.  But  his  fame  as  a  writer  is  chiefly 
built  on  his  Essay  on  Calcareous  Manures,  an  octavo  volume  of  three 
hundred  pages,  which  took  position  as  a  standard  work  immediately  on 
its  publication. 

THE  LIMESTONE  IIE0ION. 

limestones  occupy  the  valley  of  Vfrginia  throughout  its  length  and 
breadth.  Some  of  them  are  of  great  puiity  and  yield  limes  equai  to 
any  from  the  north.  Some,  too,  when  burned  and  ground,  yield  admirable 
hydraulic  cements.  These  last,  however,  would  not  make  limes  suited 
to  agricultural  purposes.  Limestones  also  occur  in  several  places  west 
of  the  great  valley.  The  Warm  Spring  Valley  is  a  limestone  formation, 
and  large  areas  in  Highland  County  are  covered  with  it;  while  still  fur- 
ther west,  in  what  are  now  the  border  counties  of  West  Virginia,  lime- 
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gtonos,  the  same  that  make  Kentucky  so  great  a  grazing  country^  abound 
almost  everywhere,  and  impart  to  this  whole  section  its  distinctive  fea- 
ture as  one  of  the  finest  grazing  countries  in  the  world. 

It  would  seem,  from  aU  we  can  gather,  that  very  little  lime  has  been 
used  in  thft  valley  as  a  fertilizer.  But  it  does  not  foDow  from  this  that 
applications  of  lime  to  limestone  lands  are  not  beneficiaL  On  the  con- 
trary, the  almost  universal  use  of  lime  in  Lancaster  and  other  limestone 
counties  in  Pennsylvania,  where  high  farming  is  the  rule  rather  than 
the  exception,  demonstrates  its  great  value  in  promoting  the  fertility  of 
the  soil.  The  experience,  inde^,  of  some  of  our  own  valley  farmers, 
who  have  used  lime,  goes  to  prove  the  same  thing.  Bast  of  the  Blue 
Eidge,  in  what  is  termed  the  Piedmont  division  of  the  Stat«,  a  belt  of 
talcose  and  mica  slate,  of  varying  width,  traverses  the  counties  of  Fan- 
quier,  of  Culi)eper,  Orange,  Louisa,  Albemarle,  Buckingham,  Nelson, 
Amherst,  Campbell,  Pittsylvania,  and  Franklin,  following  a  direction 
mainly  parallel  to  the  mountain  crests,  and  consequently  running  north- 
east and  southwest.  A  line  traced  on  the  State  map  from  the  mouth 
of  Summerduck  Run,  on  the  Bappahanock,  through  Orange  Court  House, 
Gordonsville,  Warminster,  on  the  James,  to  the  mouth  of  Archer's 
Creek,  and  prolonged  to  the  southwest  into  Franklin  County,  would  in- 
dicate approximately  the  position  and  direction  of  this  belt  of  talcose 
rocks,  which  accompanies  the  limestone.  The  limestones  occur  some- 
what irregularly  along  this  line,  interrupted  or  in  layers ;  not  contin- 
uous, but  outcropping  at  various  places  where  they  have  been  quarried 
either  for  building  or  burning  to  lime.  From  a  short  distance  above 
Scottsville  up  nearly  to  Lynchburg  the  James  Kiver  meanders  through 
this  belt,  and  consequently  we  find  the  limestone  exposed  at  numerous 
points  along  the  river,  and  favorably  located  for  quarrying  and  water 
transportation.  If  lime  suitable  for  agricultural  purposes  can  be  obtained 
from  It,  this  calciferous  belt,  running  through  a  section  the  soils  of  which 
are  as  a  rule  deficient  in  lime,  must  prove  an  incalculable  blessing  to 
farmers.  Various  analyses  of  these  limestones,  made  by  Professor 
Rogers  while  State  geologist^  demonstrate  their  value  for  all  the  purposes 
to  which  lime  may  be  apphed.  Considerable  variation  in  the  constit- 
uents are  reported  in  specimens  from  different  localities,  some  yielding 
a  lime  of  excellent  quality,  some  being  true  hydraulic  limes,  while  others 
contain  a  considerable  proportion  of  magnesia.  How  far  the  presence 
of  this  mineral  may  affect  its  value  for  agricultural  purposes  the  writer 
is  not  prepared  to  say.  A  belt  similar  to  the  one  described  traverses 
the  northwest  side  of  Fauquier  and  Loudon,  lying  along  the  west  side 
of  Bull-Run  Mountain.  At  several  localities  in  this  belt  the  limestone 
has  been  burned,  and  is  said  to  have  yielded  lime  of  good  quality  for 
building  purposes,  but  we  have  no  information  that  it  has  been  used  as 
a  fertilizer. 

It  is  within  the  recollection  of  the  writer  that  the  owners  of  limekilns 
along  James  River,  at  its  intersection  with  the  belt  above  described, 
were  at  one  time  ready  to  make  contracts  with  the  farmers  living  below 
for  the  delivery  of  agricultural  lime  at  their  landings  on  the  canal.  Only 
a  small  quantity,  however,  was  taken,  and  no  valuable  result  was  ever 
reported.  It  was  believed  that  the  soils  near  the  river  did  not  require 
it,  and  thus  the  use  of  lime  throughout  the  district,  from  the  Blue  Ridge 
to  tide-water,  seems  to  have  made  no  progress  whatever.  At  the  same 
time  the  soUs  are  believed  to  be  destitute  of  any  calcareous  ingredient, 
while  a  portion  of  them  evidently  comes  under  the  head  of  "acid"  soils, 
according  to  the  nomenclature  of  Mr.  Ruffln,  as  is  indicated  by  the 
growth  of  sorrel,  br^omsedge,  huckleberry  bushes,  old-field  pine,  and 
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other  sour  {plants.  But  generally  the  soils  of  all  this  region  are  highly 
improvable,*resting  for  the  most  part  on  a  basis  of  red  or  yellow  clay. 
The  red  soils  of  idbemarle  and  Goochland  are  proverbial  for  their  fer- 
tility. Clover  grows  well  wherever  the  land  has  not  been  exhausted, 
and  plaster  has  a  line  effect.  Should  lime  ever  become  accessible  at  a 
moderate  cost,  this  may  be  made  one  of  the  finest,  as  it  is  one  of  the 
most  salubrious,  districts  in  the  State. 

According  to  all  analogy  we  should  expect  to  find  limestone  accompa- 
nying the  coal  measures  of  Chesterfield,  Henrico,  and  Goochland.  But 
not  a  trace  exists,  with  the  exception  of  a  thin  crystalline  deposit  of 
pure  carbonate  of  Hmej,  resting  immediately  on  the  granite  which  forms 
the  bed  of  the  coal  basin.  This  extensive  coal-field  is  thought  by  geolo- 
gists to  have  been  deposited  long  subsequent  to  those  of  other  coal 
districts,  and  therefore  not  properly  belonging  to  the  carboniferous  era. 
,  It  affords  the  only  instance,  it  is  believed,  in  which  the  coal  is  superim- 
posed Immediately  above  the  granite.  This  is  not  uniformly  the  case, 
however,  on  account  of  the  frequent  and  violent  dislocations  that  are 
found  to  occur  in  every  part  of  the  basin  yet  explored,  and  which  in 
the  sinking  of  a  shaft  render  the  striking  of  a  seam  as  much  a  matter 
of  ehance  as  of  science.  Thus  far,  coal  has  been  raised  only  on  tlie 
eastern  and  the  western  boundary  of  the  basin,  which  is  from  eight  to 
ten  miles  in  width;  and,  from  the  great  dip  of  the  strata,  it  is  hardly 
possible  it  wiU  ever  be  raised  from  the  middle,  not  even  by  means  of 
drifts.  Already  there  are  numerous  pits  from  seven  hundred  to  eight 
hundred  feet  deep  within  a  mile  of  the  outcropping. 

The  fine  coal  which  accumulates  at  the  mouths  of  the  shafts  has  been 
used  for  agricultural  purposes,  and  not  without  benefit  But  the  effect 
is  perhaps  only  mechanical,  by  improving  the  texture  of  heavy  soils,  or 
contributing  to  the  warmth  of  those  which  are  cold  by  a  frewer  admission 
of  the  sun's  rays. 

PLASTER. 

The  only  extensive  deposit  of  gypsum  in  the  State,  as  far  as  we 
have  any  knowledge,  is  situated  in  the  extreme  southwestern  por- 
tion, in  the  counties  of  Smyth  and  Washington.  It  is  found  in  the  val- 
leys of  the  North  Holston  Elver  and  of  Walker's  Creek,  between  Walk- 
ei^s  Mountain  and  Clinch  Mountain,  and  stretches  along  these  valleys 
for  forty  miles  in  a  nearly  east  and  west  direction.  The  plaster  occurs 
as  boulders,  some  of  which  are  of  immense  size,  imbedded  in  clay.  The 
deposit  is  believed  to  have  great  depth,  and  practically  it  may  be 
regarded  as  inexhaustible.  The  beds  have  not  been  worked  to  any 
great  extent,  though  enough  has  been  taken  out  to  supply  the  wants  of 
the  surrounding  country.  It  has  found  its  way  also  along  the  Virginia 
and  Tennessee  railroad  as  far  as  Liberty,  in  Bedford  County,  and  from 
this  and  other  points  on  the  road  over  the  mountain  into  Botetourt, 
and  some  is  sent  in  boats  down  the  Holston  River.  There  can  be  no 
doubt  that  with  convenient  access  to  a  market  by  railroad  or  water, 
with  transportation  at  reasonable  rates,  the  whole  State,  above  tide 
water  at  least,  could  be  supplied  with  plaster  at  prices  considerably  less 
than  for  Nova  Scotia  plaster.  The  beds  are  several  miles  from  the  rail- 
road, so  that  at  present  the  plaster  has  to  undergo  the  expensive  process 
of  hauling  in  wagons;  but  it  is  understood  that  efforts  are  being  made 
to  get  a  branch  road,  or  tram-way,  to  the  banks.  An  analysis  by  Pro- 
fessor Gilham  makes  this  plaster  equal  in  all  respects  to  the  Nova 
Scotia. 
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THE  PECULIAR  WANTS  OP  SOUTHERN  AGEICULTUBE. 

Cotton  i^lautin^,  tho  product  of  wliicli  is  largely  e^cported  and  whioli 
demands  constant  tillaj^e,  and  the  occasional  heavy  rains  falling  on  light 
plowed  ground  easily  washed,  tends  powerfnlly  to  denude  and  impoverish 
the  soil.  As  no  cotton,  grain,  or  tobacco  can  be  raised  without  cultiva- 
tion, and  frequent  heavy  rains  are  as  distinctive  in  their  character  as 
any  other  feature  of  our  climate,  fertility  can  be  maintained  in  long-cul- 
tivated fields  only  by  restoring  to  the  soil  in  some  way  the  elements  of 
crops  removed  pailly  by  washing  rains  and  partly  hy  fertili2ing 
atoms  consumed  in  the  growth  of  cultivated  plants.  Hence,  planting 
industry  in  a  semi-troiiical  climate  requires  for  its  highest  usefulness 
and  success  far  more  manure  derived  from  sources  outside  of  the  plan- 
tation than  ordinary  fannmg,  or  mingled  grass  and  groin  culture  with 
stock  husbandry.  Under  the  latter  system  the  farmer  has  superior 
advantages  for  the  home  production  of  fertilizers  from  live  stock,  that 
give  a  profit  independent  of  their  manure.  Fields  seeded  to  permanent 
grass  or  in  clover  are  generally  exempt  from  injurious  surface  washing, 
while  all  the  fertilizing  substances  contained  in  a  rich  turf,  and  in  the 
valuable  roots,  stems,  and  leaves  of  clover,  are  drawn,  in  part  at  least, 
from  the  atmosphere  and  the  deep  subsoil.  To  exclude  from  cotton 
plantations  all  clover,  grass,  culture  and  stock  growing  is  not  wise, 
unless  one  may  command  at  a  low  price  concentrated  commercial 
manures  that  will  at  once  maintain  the  fruitfulness  of  every  field  and 
return  a  satisfactory  profit.  Commendable  efforts  have  been  made,  and 
are  still  in  progress  and  increasing,  to  supply  manures  of  this  character. 
They  are  essentially  such  elements  of  fertility  as  disintegrated  rocks 
yield  to  tlie  best  clay,  sand,  and  soils.  Such  plant-food  as  rain  water 
and  the  atmosphere  supply  over  every  poor  field  tis  generously  as  over 
those  most  productive,  are  to  a  large  extent  left  out.  Concentration 
means  the  exclusion  of  all  atoms  in  manure  that  experience  proves  to 
be  of  less  value  than  those  retained.  A  fertilizer  that  has  no  greater 
value,  pound  for  pound,  than  common  yard  and  stable  manure,  will  not 
bear  long  and  expensive  transportation,  if  the  planter  obtained  it  in  the 
first  instance  for  nothing.  Cone^jntration,  therefore,  is  a  matter  of  the 
greatest  practical  importance  where  land  by  the  hundred  million  acres, 
remote  from  commercial  centers,  is  to  be  fertilized  by  commercial 
manures.  As  far  as  the  planter,  farmer,  or  stock  raiser  sends  a  bale  of 
cotton,  barrel  of  flour,  or  fat  steer  to  maiket,  which  takes  from  the  soil 
a  part  of  its  indispensable  phosphates,  sulphates,  potash,  and  other 
bases,  the  principle  of  restitution  should  be  applied  and  compensation 
made,  if  need  be,  by  the  return  of  the  fertilizing  substances  named.  A 
nation  of  farmers  and  planters  who  cultivate  poor  land  without  manure 
must,  from  the  necessities  of  the  case,  support  half  of  its  entire  popula- 
tion in  poverty,  ignorance,  and  a  low  standard  of  material  and  moral 
comfort.  Unj)roductive  labor  enriches  no  one,  while  it  denies  that 
"  hope  of  reward''  which  is  tho  very  life  and  inspiration  of  happy  Indus- 
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try.  A  nation  heavily  in  debt  can  ill  afford  to  cultivate  land  too  poor 
to  return  mTore  than  a  bare  subsistence  to  the  millions  that  live  upon  it; 
and  it  is  still  worse  economy  to  impoverish,  from  the  lack  of  manure, 
the  fruitful  lands  that  remain  to  us  of  our  noble  inheritance,  ifot  only 
our  cotton  growing  interest  in  the  South,  but  our  wheat  and  com  grow- 
ing intereste  everywhere,  demand  the  raw  material  for  making  crops  at 
the  cheapest  rate  it  can  be  furnished  by  the  best  talent,  science,  and  art 
in  the  country.  Let  us  examine  some  of  our  resources  in  the  planting 
States  to  supply  the  essential  food  of  plants. 

SALTPETER  OAVES  IN  THE  SOUTH. 

It  is  a  historical  fact  of  no  inconsiderable  agricultural  importance  that, 
during  the  last  war  with  Great  Britain,  when  our  coasts  were  blockaded, 
saltpeter  was  made  for  gunpowder  from  the  nitrate  of  lime  taken  from 
the  Mammoth  Cave  in  Kentucky.  Similar  caves,  but  less  in  extent,  in 
North  Alabama,  Middle  and  East  Tennessee,  and  Virginia,  furnished  a 
large  but  unknown  quantity  of  this  nitrate  diiring  the  recent  civil  war. 
One  of  these  niter-prod,ucing  caves  exists  on  the  farm  of  Dr.  Lee, 
about  twenty-five  miles  below  Knoxville,  and  another  on  the  farm  where 
he  resides,  near  the  French  Broad  River,  in  Knox  County.  The  suc- 
cessful use  of  nitric  acid,  in  combination  with  potash,  soda,  lime,  and 
magnesia^  as  a  fertilizer,  leaves  no  room  for  doubt  that  a  pound  of 
nitrogen  m  this  form  is  not  less  valuable  as  plant-food  than  an  equal 
weight  in  the  form  of  ammonia.  Therefore,  whoever  can  produce  the 
nitrate  of  lime,  in  a  cave  or  elsewhere,  may  produce  the  most  valuable 
constituent  in  Peruvian  guano,  an  imported  manure  worth  eighty  dol- 
lars a  ton  in  Baltimore,  and  ninety -five  dollars  a  ton  in  several  southern 
cities.  Deprive  this  expensive  manure  of  its  nitrogen,  and  its  market 
tVblue  will  fall  at  once  to  less  than  half  of  its  present  price,  although  the 
average  quantity  of  nitrogen  contained  in  it  does  not  exceed  twelve  per 
cent. 

As  a  source  of  assimilable  nitrogen,  nitrification  is  a  matter  that  well 
deserves  the  study  of  every  planter  and  farmer.  It  is  not  more  certain 
that  common  mold  and  toad-stools  grow  ou  a  dung  heap  than  that 
saltpeter  will  grow  at  the  expense  of  atmospheric  nitrogen  and  oxygen, 
under  favoring  conditions.  Kitric  acid  probably  exists  more  abundantly 
in  Chili  and  Peru,  in  combination  with  soda  as  cubic-niter,  than  in  any 
other  countries ;  and  it  is  found  under  conditions  that  forbid  the  idea 
that  the  acid  has  a  vegetable  or  animal  origin.  Nitrification  appears  to 
resemble  combustion,  with  this  difference :  carbon,  hydrogen,  sulphur, 
and  phosphoruSj  bum  and  form  acids  without  the  aid  and  presence  of 
any  base  to  unite  with  the  acid  generated ;  while  the  combustion  of 
nitrogen  with  oxygen  requires  the  aid  of  a  present  alkali  or  alkaluie 
base  to  combine  with  and  take  up  nitric  acid  as  fast  as  it  is  formed. 
Decaying  animal  or  vegetable  matter  liberating  nascent  nitrogen  in  the 
presence  of  lime  in  our  caves,  of  soda  in  Chili,  and  potash  in  many 
places,  may  be,  and  probably  is,  necessary  to  start  th©  formation  of 
nitric  acid :  but  nitrification  once  going  on,  with  an  abimdant  supply  of 
oxygen  and  nitrogen  present,  and  lime  greedy  to  consume  the  acid  as 
soon  as  formed,  much  more  niter  appears  in  the  result  than  the  organic 
matter  wiD  account  for  by  the  nitrogen  supplied.  Precisely  what  varj^- 
ing  conditions  extinguish  the  chemi^  action  called  nitrification  are  not 
known.  The  subject  loses  some  of  its  practical  importance  on  lime- 
stone land,  from  the  fact  that  with  clover  and  a  little  plaster*  w©  can 
draw  assimilable  nitrogen  directly  from  the  atmosphere  cheaper  in 
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all  our  fields  than  we  can  produce  it  in  caves  or  elsewhere,  to  be 
used  as  a  manure.  The  consumers  of  Peruvian  guano  pay  more  for 
assimilable  nitrogen  than  it  is  fairly  worth.  Bringing  nitrogen  from 
Peru  to  this  country  and  Europe  for  manure  is  about  as  wise  as  the 
transportation  of  brick  from  Holland  to  build  houses  on  the  clay  banks 
of  Albany,  New  York^  and  from  England  for  a  similar  purpose  in 
the  colonies  of  Virginia  and  Maryland.  On  non-calcareous  soils  the 
nitrate  of  lime  may  be  used  at  a  large  profit.  It  is  worthy  of  r^nark 
that,  in  the  absence  of  an  alkaline  base,  nitrogen  liberated  from  decay- 
ing substances  unites  with  hydrogen  to  form  one  (ammonia)  in  prefer- 
ence to  combining  with  oxygen  to  form  an  acid.  The  chemistry  of  the 
dung-heap  and  of  all  agricidtural  salts  is  aUke  inviting  and  instructive, 
and  it  is  strange,  or  at  least  unfortunate^  that  planters  and  farmers 
who  invest  thousands  in  €U)ids  and  alkalies  tor  manure  every  year,  are  so 
unwilling  to  study  their  mutual  afiinities,  origin,  and  agricultural  force. 
The  action  of  lime  in  saltpeter  caves  suggests  its  use  in  composts,  on  the 
fapi,  and  as  a  fertilizer  in  the  soil  everywhere.  If  lime  in  rocks  and 
soils  does  not  augment  fruitfulness,  why  are  the  limestone  districts  in 
Virginia,  Kentucky,  Tennessee,  and  Alabama  (not  to  name  those  in  New 
York,  Pennsylvania,  and  Ohio)  so  remarkable  for  their  fertility  !  Lime 
as  the  base  of  an  acid  will  convey  into  the  circulation  of  agricultural 
plants  carbon,  nitrogen,  chlorine,  sulphur,  and  phosphorus ;  but  all  tiiese 
elements  of  crops  must  be  in  the  soil,  within  its  reach  and  in  an  availa- 
ble form. 

Having  briefly  noticed  nitrogen  in  connection  with  lime  as  a  fertilizer, 
phosphorus  will  next  be  considered  as  it  is  found  in — 

THE  BONE  PHOSPHATES  OF  SOUTH  OAEOLIKA. 

There  i^  reason  to  believe  that  the  richest  deposit  of  bone  phosphates 
on  the  continent,  and,  as  far  as  known,  in  the  world,  exists  in  South 
Carolina,  not  far  from  Charleston.  Dr.  Pratt,  of  that  city,  whose  ana- 
lytical researches  developed  the  full  value  and  significance  of  this  won- 
derM  mine  of  phosphoric  acid,  says : 

"  This  bed  has  long  been  known  in  the  history  of  the  geology  of  South 
Carolina  as  the  '  Fish-bed  of  the  Charleston  basin,'  on  account  of  the 
abundant  remains  of  marine  animals  found  in  it ;  Professor  Holmes,  of 
Charleston  College,  having  not  less  than  60,000  sharks'  teeth  alone,  some 
of  them  of  enormous  size,  weighing  from  two  to  two  and  a  half  pounds « 
each.  The  bed  outcrops  on  the  banks  of  the  Ashley,  Cooper,  Stono, 
Edisto,  Ashepoo,  and  Combahee  Eivw^ ;  but  is  developed  most  heavily 
and  richly  on  the  former,  and  has  been  found  as  far  inland  as  forty  or 
fifty  miles.  Near  the  Ashley  River  it  paves  the  public  highways  for 
miles ;  it  seriously  impedes  and  obstructs  the  cultivation  of  the  land, 
affording  scarcely  soil  enough  to  hill  up  the  cotton-rows ;  and  the  phos- 
phates have  for  years  past  been  thrown  into  piles  on  the  lawns  and  into 
causeways  over  ravines,  to  get  them  out  of  tiie  reach  of  the  plows.  It 
underlies  many  square  miles  of  surface  continuously  at  a  depth  ranging 
from  six  inches  to  twelve  or  more  feet;  and  it  exists  in  such  quan- 
tities that  from  five  hundred  to  a  thousand  tons  underlie  each  acre. 
In  fact,  it  seems  there  are  no  rocks  in  this  section  which  are  not  phos- 
phates." 

From  these  fossil  bones  and  teeth  the  Wando  Mining  and  ManufBMV 
turing  Company  of  Charleston  have  made,  with  other  ingredients,  ft 
fertilm^r,  which  is  sold  at  sixty  dollars  a  ton,  which  proves,  in  many 
instances,  equal  in  value  as  a  manure  to  Peruvian  guano  that  costs 
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eighty  dollars  a  ton.  Others  are  saccessftilly  mannfaotiiring  soluble 
phosphates  from  tiiese  organic  remains.  Bones  of  fresh-water  animals, 
and  still  more,  perhaps,  of  land  animals,  are  found  with  those  grown 
in  salt  water.  Indeed,  there  is  no  reason  why  this  great  "  Fish-bed 
of  the  Charleston  basin.'^  as  Professor  Agassiz  named  it  more  than 
twenty  years  ago,  shoula  not  supply  soluble  phosphoric  acid  in  its  most 
available  form  ;  for  the  bones  of  the  mastodon  still  retain  some  two  and 
a  half  i)er  cent,  of  their  organic  matter,  and  yield  on  analysis  eighty- 
five  per  cent,  of  bone  phosphates.  Restore  the  fat,  gelatine,  water,  and 
carbonate  of  lime  that  existed  in  these  organic  bodies  when  the  animals 
died,  and  the  phosphates  will  be  reduced  from  eighty-five  per  cent,  to 
about  fifty-five. per  cent.  Time  has  eliminat/Cd  elements  of  little  value 
as  plant-food  (except  nitrogen)  in  fresh  bones,  and  thereby  concentrated 
phosphorus  into  a  smaller  volume  for  distant  transportation  and  use  as 
a  manure. 

After  citing  the  results  of  thirty  analyses  of  as  many  samples  of  these 
extensive  deposits,  some  nodular,  hard  conglomerates,  once  tiiought  to 
be  silicious  fossils^  and  some  the  soft  dibris  of  bones,  with  a  part  of  the 
organic  matter  still  remaining,  Dr.  Pratt  sums  up  their  advantages  in 
these  words : 

"  1st.  The  percentage  of  the  phosphate  of  lime  is  high.  2d.  The  car- 
bonate of  lime  and  phosphate  of  iron  and  alumina  are  unusually  low. 
3d.  Its  composition  is  more  uniform  and  regular  than  that  of  any  other 
known  stratum  of  a  similar  nature.  4th.  Its  mechanical  or  physical 
qualities  are  such  that  it  is  easily  ground.  5th.  It  contains  no  mineral 
phosphate,  but  is  without  doubt  purely  anhnal  in  its  origin. 

"With  these  immense  advantages  in  its  favor,  we  may  fearlessly 
throw  it  on  the  market,  and  feel  that  in  one  other  product,  besides  cotton, 
rice,  and  lumber,  we  are  independent  of  the  world.^ 

A  citation  indicative  of  the  extent  of  this  available  mass  of  bone 
earth,  in  addition  to  those  above  given,  may  satisfy  cautious  readers. 
The  same  author  states  in  another  place,  that  "the  area  of  this  bed  con- 
taining phosphates  of  good  quality,  and  in  workable  quantity,  so  far  as 
known  and  examined  by  the  writer  in  person,  is  not  less  than  forty  or 

3fty  square  miles;  though  from  samples  I  have  examined  from  beyond 
lese  limits,  I  am  led  to  believe  that  the  rock  will  be  found  of  good  or 
indififerent  quality,  and  in  greater  or  less  quantity,  over  an  area  of 
several  hundred  square  mUes." 

So  large  a  supply  of  phosphorus  of  animal  origin  in  or  near  the  center 
of  the  best  cotton-growing  country  in  the  world,  whether  long  staple  or 
short,  is  a  fact  hardly  less  important  in  its  financial,  commercial,  and 
manufacturing  aspects  than  in  its  agricultural  significance.  Nothing 
will  contribute  so  much  to  keep  the  nation's  large  and  growing  foreign 
trade  in  a  safe  and  profitable  condition,  yielding  an  immense  revenue  by 
import  duties,  as  the  cheap  production  of  cotton  under  a  system  of  til- 
lage and  plantation  economy  that  will  impart  a  high  degree  of  fruitful- 
ness,  in  perpetuity,  to  all  our  planting  lands  j  as  naked,  gullied,  aban- 
doned old  fields,  they  are  valueless ;  but  with  good  concentrated  manure, 
easily  drilled  in  with  cotton-seed,  they  often  return  an  annual  profit 
of  from  $10  to  $100  per  acre;  crops  ranging  from  five  hundred  to  a 
thousand  pounds  of  good  merchantable  cotton  are  raised  by  the  aid 
of  commercial  fertilizers.  At  twenty  cents  a  pound,  the  profits  are 
most  satisfactory  to  the  planter  and  manufacturer  of  superphos- 
phates. 

Dr.  Pratt's  "  Chemical  History"  of  South  Carolina  phosphates  has  the 
following  tables,  on  pages  20  and  21: 
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TahtUated  results  o/analifsea  made  in  the  monihs  of  August  and  September,  1867,  together  with 
a  few  analyses  of  other  chemists,  for  comparison. 
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HOW  TO  UTILIZE  BONE  PHOSPHATES. 

When  separated  from  all  impurities,  by  T\rashing  or  otherwise,  as  far 
as  practicable,  phosphates  should  be  broken  fine  enough  to  grind  be- 
tween heavy  mnistoues,  which  should  be  dressed  to  do  as  perfect  work 
as  possible.  The  finer  the  flour  is  ground  the  easier  its  particles  dis- 
solve in  any  acidulated  water.  Thorough  drying  before  grinding  favors 
extreme  comminution  when  reducing  the  rock  to  powder.  How  far 
heat  may  be  profitably  carried  to  aid  in  the  complete  disintegration  ot 
bones  or  bone  phosphates,  experiments  wiU  determine.  When  properly 
ground  the  fertilizers  may  be  handed  over  to  farmers  and  planters  for 
solution  in  that  admirable  crucible  known  as  a  hot,  fermenting  dung- 
heap. 

It  is  true  that  the  sulphate  of  lime  obtained  by  treating  ground  bones 
or  guano  with  oil  of  vitriol  is  valuable  as  a  manure ;  but  gypsum  will 
supply  the  same  fertilizer  at  less  than  half  the  cost  of  the  vitriol. 
Economy  demands  that  cultivators  of  the  soil  purchase  sulphuric  acid 
in  the  shape  of  land  plaster,  not  in  the  form  of  a  separate  acid,  as 
applied  to  bone  phosphates.  But  as  some  families  buy  wheat  flour  after 
it  is  baked  into  bread,  so  many  farmers  may  prefer  to  purchase  plant- 
food  ready  cooked  for  use. 

A  late  number  of  the  Journal  of  the  Eoyal  Agricultural  Society  of 
England  contains  an  elaborate  pBjper  "On  the  solubility  of  phosphatic 
materials  with  reference  to  the  practical  efficacy  of  the  various  forms  in 
which  bones  are  used  in  agriculture,'^  by  Dr.  Voelcker,  chemist  to  the 
society.  His  researches  have  been  thorough,  and  are  reliable.  He  says: 
"  High-pressure  steam  renders  bones  so  brittle  that  they  can  bo  easily 
ground  into  fine  jwwder,  which  is  readily  assimilable  by  plants." 
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This  is  all  that  any  plants  need  in  a  manure.  He  continues : 
"  Bone-meal  prepared  by  high-pressure  steam  contains  not  much  less 
nitrogen  than  ordinary  bone  dust,  and  as  a  manure  is  far  more  efficacious 
and  valuable  than  the  latter.  Placed  in  a  heap  with  ashes  or  sand,  and 
occasionally  moistened  with  liquid  manure  or  water,  bone  enters  into 
putrefaction,  and  becomes  a  more  soluble  and  energetic  manure  than 
ordinary  bone  dust.  An  excellent  way  of  making  bone  dust  soluble,  it 
may  also  bo  mentioned,  is  the  Norfolk  plan  of  putting  it  into  alternate 
layer^l)etween  fresh  farm-yard  manure,  and  letting  both  ferment  together 
in  a  conical  heap,  covered*  up  with  earth,  to  prevent  the  loss  of  any  fer- 
tilizing matter,  and  secure  it  from  penetration  by  heavy  rains.'^ 

Norfolk  farmers  have  long  been  distinguished  as  the  best  in  England, 
which  is  equivalent  to  saying  they  are  Uie  best  in  Europe,  and  in  the 
world.  While  many  thousands  in  Great  Britain,  on  the  Continent,  and 
in  America,  use  expensive  sulphuric  acid  to  dissolve  bone  phosphates, 
Norfolk  farmers  accomplish  the  same  result  by  warm  carbonic  acid, 
water,  and  nitrogenous  substances  in  fermenting  manure.  At  the  market 
price  of  sulphuric  acid  in  the  South,  planters  now' pay  as  much  for  one 
pound  in  superphosphates  as  ten  pounds  of  the  South  Carolina  bone 
flour  ought  to  cost  at  the  mills  where  it  is  ground.  The  chemistiy  of 
plant  and  animal  food  and  nutrition  will  never  do  much  for  agriculture 
before  the  true  economy  and  principles  of  this  science  are  carried  home 
'to  the  fireside  and  understanding  of  the  men  who  own  and  cultivate 
the  soil.  Farmers,  who  are  large  consumers  of  acids,  alkalies,  and  alka- 
line earths,  ought  to  study  all  their  chemical  relations  in  compost  heaps, 
soils,  plants,  and  animals.  Every  farmer  and  planter  should  be  able  to 
iuquire  understandingly  in  what  way  nature  dissolves  the  apparently 
insoluble  carbonate  of  lime,  phosphate  of  lime,  and  silicate  of  potash  in 
soils,  to  promote  the  growth  of  plants.  There  is  no  reason  to  believe 
that  sulphuric  acid  is  in  any  way  applied  to  that  object.  Carbonic  acid, 
and  others  of  vegetable  origin,  are  sufficient  for  the  purpose.  Water 
charged  with  carbonic  acid  (the  cheapest  acid  known)  dissolves  the 
carbonate  of  lime  fi-eely,  acts  sensibly  on  the  silicates  of  lime,  potash, 
and  soda,  au^  on  bone  phosphate  reduced  to  a  fine  powder.  Strong 
vinegar  can  be  made  from  sorghum  sirup,  and  used  as  a  solvent  on  the 
farm  cheaper  than  sulphuric  acid  can  be  bought  and  used  for  agri- 
cultural purposes.  Jn  a  word,  the  same  organic  acids  formed  in  decay- 
ing dung-heaps  and  in  good  soils,  that  render  the  mineral  elements  of 
crops  available,  as  obtained  from  particles  of  feldspar,  mica,  hornblende, 
and  other  compound  minerals  as  they  exist  in  clay  and  sand,  are  at  the 
service  of  the  fiarmer  to  bring  South  Carolina  bone  phosphates  into 
solution.  Give  us  the  osseous  remains  of  extinct  vertebrated  animals 
as  pure,  as  finely  ground,  and  as  cheap  as  possible,  and  southern  plant- 
era  and  farmers  will  do  all  else  that  is  needful  to  reorganize  them  as 
parts  of  living  beings. 

THE  SOUEOES.OF  PHOSPHORUS  AND  SULPHUR  IN  SOILS. 

WhDe  commercial  enterprise  explores  every  sea  to  find  islands  and 
rocks  covered  with  the  excrements  of  birds  to  be  imported  and  used  as 
manure;  and  while  geologists  and  chemists  search  earnestly  in  the  beds 
of  post-pliocene  rivers,  lakes,  bays,  and  estuaries  for  the  bones  of  land  and 
sea  monsters  developed  in  an  age  when  oysters  in  Georgia  built  up  banks 
of  their  shells  two  hundred  feet  in  thickness,  with  specimens  still  found 
one  hundred  miles  frt)m  the  Atlantic,  that  measure  from  eighteen  to 
twenty  inches  in  length,  and  elephants,  mastodons,  crocomles,  and 
26 
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sharks  attained  a  growth  fitill  more  incredible,  fanners  should  have 
sufficient  ambition  and  professional  pride  to  look  into  their  own  soils, 
subsoils,  and  rocks  for  a  home  supply  of  phosphorus,  sulphur,  potash, 
and  other  substances,  without  which  no  crop  can  grow.  In  the  Patent 
Office  Report  for  1850  may  be  found  an  essay  of  nearly  a  hundred  pages 
on  the  '*  Study  of  Soils,''  in  which  all  the  elements  of  cultivated  plants 
are  traced  to  their  source. 

Phosphorus  and  sulphur  in  combination  with  iron,  as  a  phosphoret 
and  sulphuret  of  this  metal,  often  abound  in  soils — a  condition  in  whidi 
they  do  no  good  as  plant  food.  The  earthy  part  of  every  seed  of  wheat 
has  from  seventy-five  to  eighty  per  cent  of  phosphoric  acid  and  pot- 
ash as  necessary  constituents ;  and  while  the  soil  has  a  plenty  of  phos- 
phoret of  iron  and  insoluble  silicate  of  potash,  the  lack  of  available 
phosphoric  acid  and  potash  often  reduces  the  yield  more  than  one-half. 
Orops  of  com  and  cotton  are  also  diminished  under  like  circumstances, 
when  their  elements,  although  present,  are  unavailable.  All  such  lands 
need  marl  or  lim^d,  by  which  the  phosphorets  and  sulphurets  of  iron  are 
changed,  or  rather  made  to  produce  gyx>sum  and  bone  earth.  The 
phosphate  of  alumina  is  decomposed  also  by  lime,  yielding  a  bone  phos- 
phate. Sulphur  in  combination  with  iron  is  converted  into  an  add  by 
time,  with  which  it  unites  to  form  the  sulphate  of  Ume,  which  is  best 
known  as  gypsum  or  land  plaster.  The  power  of  lime  to  produce  both 
phosphoric  and  sulphuric  acids  in  soils  where  neither  existed  before,  • 
gives  to  the  marl  beds  which  extend  from  the  Chesapeake  Bay  to  the 
Bio  Grande  great  agricultural  importance.  Ldme  often  eliminates  po^ 
ash  and  magnesia  from  their  insoluble  silicates  in  a  similar  nuuiner. 
Clay  roasted  with  lime  gave  Dr.  Voelcker  about  twice  as  much  potash 
to  rain-water  as  that  roasted  without  lime.  It  is  impossible  to  account 
for  the  greatly  increased  growth  of  walnut,  hickory,  and  poplar  forest 
trees  on  our  own  limestone  lands,  which  contain  fourfold  more  potadi 
and  magnesia  in  their  cells  and  tubes  than  smaller  trees  have  that  grow 
on  similar  clays  nearly  destitute  of  lime,  without  conceding  tiie  power 
of  this  alkaline  earth  to  decompose  the  silicates  of  potash  and  mag^ 
nesia  as  derived  from  their  parent  rocks,  and  thereby  supply  potash  and 
magnesia  as  well  as  lime  to  these  magnificent  plants.  The  fertility  and 
general  durability  of  our  best  lime  soils  are  well  known :  yet  lime  is  not 
pot^h,  nor  magnesia,  nor  chlorine,  nor  soda,  nor  sulpnuric,  nor  phos- 
phoric acid — all  of  which  appear  in  our  annual  crops  of  grain,  grass,  and 
other  staples.  Lime  eliminates  these  from  insoluble  minerals  as  nat- 
urally as  it  forms  the  stone-like  covering  of  all  shell-fish,  and  the  base 
of  all  internal  skeletons.  Its  relations  to  plant  life  and  animal  life  may 
be  obscure^  but.  they  are  obviously  most  intimate  and  enduring,  com- 
mencing with  some  of  the  oldest  sedimentary  rocks,  which,  in  the  AJle- 
ghany  range  of  mountains.  Professor  Sogers  estimates  at  40,000  feet 
in  thickness.  During  all  the  unknown  and  apparentiy  almost  unlim- 
ited geological  ages  in  which  these  mountains  of  sea-born  rocks  have 
been  slowly  growing,  and  serving  as  the  cemetery  of  expiring  species 
and  genera  of  animals,  as  well  as  of  individuals,  these  beings  have  useKi 
lime  to  cover  all  their  shells,  and  to  give  solidity  and  strength  to  every 
bone  In  their  bodies.  An  element  of  fertility  used  by  nature  so  largely 
and  enduringly,  thinking  farmers  will  not  long  neglect. 

OAJLOAREOVa  HABLS  AND  POTASH  GBEENSAKDS. 

"So  owner  of  a  naturally  poor  clay  or  sandy  ferm  on  the  Atlantic  slope 
of  the  United  States  can  visit  the  rich  calcareous  soils  to  be  found  in 
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many  of  the  western  and  southern  States  without  wishing  to  try  the 
efficacy  of  lime,  marl,  or  greensand  for  the  improvement  of  his  compar- 
atively sterile  land.  €k>vemor  Hammond  has  applied  some  300,000 
bushels  of  shell  marl  from  Shell  Blufi^  on  the  Savannah  Eiver,  in  Geor- 
gia, to  his  plantation  at  Silver  Bluff,  on  the  South  Carolina  side  of  the 
same  river,  with  entire  satisfaction.  Mr.  H.  Burgwyn,  of  Northampton 
County,  North  Carolina,  (a  large  and  successful  farmer,)  says  that "  no 
gold  mine  is  so  valuable  as  a  good  marl  pit."  The  late  Thomas  Affleck 
writes: 

^^Lime  is  an  absolntely  indispensable  ingredient  in  the  soil  in  which 
fruit-trees  of  any  kind  are  grown,  and  especially  the  apple  and  pear. 
Until  I  was  convinced  of  this  fact,  I  found  great  difficulty  in  producing  a 
healthy  and  vigorous  growth  upon  many  varieties  of  the  apple.  By 
marling  I  removed  the  difficulty;  the  wood -became  short,  jointed,  and 
healthy,  the  foliage  abundant  and  persisting  until  frost,  the  fruit  large, 
sound,  and  free  from  specks  and  blemishes,  such  as  before  disfigured 
some  Kinds." 

Twenty-two  years  ago  cotton  sold  in  Augusta,  Georgia,  at  five 
cents  a  pound,  and  fresh  land  in  the  southern  and  southwestern 
parts  of  the  State  could  be  bought  at  ten  cents  an  acre.  The  price 
paid  for  cotton  was  too  low  to  do  more  than  return  small  wages  for 
the  labor  of  raising  it  on  rich  land,  without  restitution.  Hence  planting- 
lands,  whether  rich  or  poor,  sold  at  mere  nominal  prices.  Now  cotton 
is  worth  at  least  fifteen  cents  per  pound  in  gold,  and  the  raw  material 
for  making  it  more  than  five  times  its  value  in  1847.  Whatever  concen- 
trated fertilizers  may  be  extracted  from  marl,  and  the  greensands  ot 
New  Jersey,  and  in  States  south  of  it,  have  an  excellent  home  nmrket, 
which  timi^  is  more  likely  to  increase  than  diminish. 

The  greensands  of  New^Jersey  are  so  extensive,  and  so  rich  in  potash^ 
that  nothing  is  hazarded  in  saying  that  millions  of  tons  of  this  alkah 
exist  therein,  which  science  and  art  may  yet  extract,  perhaps  very  much  as 
common  wood-ashes  are  made  to  give  up  their  soluole  potash  for  domestic 
use  and  commercial  and  manufacturing  purposes.  It  is  more  than  prob- 
able that  many  xmsuccessfcd  attempts  were  made  to  extract  good  com- 
mercial pearlash  from  wood-ashes  before  any  one  could  claim  success; 
but  these  repeated  failures  did  not  prove  that  all  efforts  in  that  direc- 
tion must  end  in  failure.  Southern  agriculture  wants  a  vast  amount  of 
potash,  which  greensand  contains  in  quantities  apparently  inexhaustible. 
As  farmers  and  planters  we  do  not  need,  nor  want,  the  sUicious  sand, 
nor  the  alumina,  nor  the  iron,  nor  the  mne  that  may  be  found  in  the 
same  bed  with  potash.  Throw  out  these,  and  we  will  pay  a  fair  price 
in  cotton,  wheat,  com,  meat,  and  tobacco  for  the  precious  alkali. 

Good  marls  so  abound  in  the  States  of  Maryland,  Virginia,  North  Caro- 
lina, South  Carolina,  Georgia,  Alabama,  Florida,  Mississippi,  Louisiana, 
Texas,  and  Arkansas,  all. of  the  same  geological  age  and  formation,  (the 
pliocene  of  Lyell,)  that  their  presence  or  absence  on  the  ground  or  under 
its  surface  is  mainly  a  question  of  elevation  above  tide-water.  Within 
five  miles  of  Washington  City,  and  a  little  north  of  the  Marlboro'  road,  in 
a  gully,  may.be  seen  the  outcrop  of  a  stratum  of  oyster  and  other  shells 
of  unknown  extent  and  thickness.  These  marine  shells  are  estimated 
to  be  over  one  hundred  feet  above  the  water  in  the  Potomac.  The  lulls 
of  giant  oyster  shells  that  extend  from  Shell  Bluff,  on  the  Savannah 
Kiver,  thirty  miles  below  Augusta,  westward  several  miles,  are  one  hun- 
dred and  fifty  feet  above  the  Atlantic,  and  over  one  hundred  miles  from 
it.  Between  this  remarkable  mass  of  shells,  generally  quite  free  from 
sand  and  clay,  and  the  Keys  of  Florida,  a  distance  of  some  five  hundred 
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and  fifty  or  six  liimdred  miles,  there  maybe  many  ^'flsh  basins"  filled 
with  phosphates.  We  do  not  know  what  organic  remains  there  may  be 
in  such  large  and  true  basins  as  that  of  the  Okefenoke  swamp,  which 
covers  an  area  of  600,000  acres,  and  in  other  swamps  in  southern  Geor- 
gia and  the  peninsula  of  Florida.  If  dried  peat,  or  any  spexjies  of  aquatic 
moss,  is  worth  anything  for  fuel  when  pressed  and  dried,  the  great  swamps 
of  GiBorgia  can  supply  almost  any  quantity.  It  is  found  on  analysis  that 
they  contain  from  five  to  ten  per  cent,  of  ash  and  earthy  matter.  Hang- 
ing moss  on  cypress  and  other  forest  trees  has  about  one  per  cent,  of 
ash,  half  of  which  is  lime.  One  hundred  pounds  of  dry  Okefenoke  muck 
will  take  up  without  dripping  nearly  four  hundred  pounds  of  the  urine 
of  cattle  when  used  as  bedding.  By  drying  the  water  out  under  a  shed, 
and  again  saturating  the  muck  with  urine  from  a  tank,  repeatedly,  a  very 
concentrated  mass  of  agricultural  salts  may  be  cheaply  obtained.  On 
thousands  of  plantations  the  leaves  of  forest  trees  growing  in  low  grounds 
will  supply  salts  of  lime,  potash,  and  magnesia  cheaper  than  they  can 
be  bought  in  any  market.  These  decaying  with  marl,  gypsum,  finely 
ground  phosphates,  and  a  sprinkling  of  common  salt,  give  a  valuable 
^rtilizer  at  a  moderate  cost.  Direct  research  shows  that  twelve  times  more 
of  the  mineral  food  of  plants  exists  in  one  hundred  pounds  of  the  leaves 
of  the  long-leaf  pine  than  in  a  like  weight  of  the  wood  of  this  abundant 
forest  tree.  There  is  not  a  tree,  nor  a  spring  of  water,  nor  a  swamp,  nor 
a  brook  on  any  farm  that  will  not  yield  cheap  manure.  The  water-shwl 
of  the  Mississippi  Biver  drains  an  area  of  1,100,000  square  miles,  trom 
which  a  vast  amount  of  agricultural  salts  is  annually  washed  into  Uie 
Gulf  of  Mexico.  Judicious  irrigation  will  save  much  of  these  salts  for 
mamire. 

SALT  FROM  SEA-WATEB  AS  A  JTEBTILIZEB. 

In  many  places  sea-water  is  so  easily  evaporated  by  the  sun,  as  at  the 
Keys  of  Florida,  and  along  our  southern  coast,  at  Turk's  Island,  and 
elsewhere,  that  salts  of  soda,  lime,  magnesia,  and  perhaps  potash,  may 
be  had  for  manure  at  a  low  price  from  this  source.  What  but  a  lack  <^ 
enterprise,  or  a  want  of  knowledge  on  the  subject,  prevents  the  ocean 
from  giving  back  to  our  washed  and  impoverished  fields  even  more  fer- 
tilizing saltis,  because  more  concentrated,  than  heavy  rains,  much  plow- 
inc  up  and  down  hills,  and  other  follies,  ever  washed  into  the  seat  The 
sulphates  of  lime  and  magnesia,  and  the  chlorides  of  calcium  and  other 
bases,  which  are  much  in  the  way  in  the  manufacture  of  pure  salt,  will 
add  materially  to  its  value  as  a  manure.  If  good  Turk's  Island  salt  can 
be  made  at  from  six  to  eight  cents  per  bushel,  as  ia  stated,  salt 
for  fertilizing  the  soil,  or  for  tJie  "  dung  heap,"  can  be  produced  at  five 
cents  per  busheL  A  demand  for  salts  of  this  character  will  soon  lead 
to  an  adequate  supply,  for  the  ocean  is  inexhaustible.  It  teems  with 
animals  and  vegetables,  and  its  waters  abound  in  their  food.  The  same 
elements  that  make  the  bones,  flesh,  blood,  and  milk  of  whales  will  do 
as  much  for  our  cattle  and  ourselves.  The  lime  that  protects  bivalves 
from  injury,  and  the  sulphates,  phosphates,  and  chlorides  organized  in 
marine  animals  and  plants,  are  just  as  useful  to  our  farms  before  as  after 
this  service  in  salt  water.  This  water  is  really  very  rich  in  soluble 
manure.  VHxj  not  evaporate  the  water  and  apply  the  manure  to  all  our 
needy  fields?  Salt  for  the  land  and  the  dung  heap  is  what  farmers  need; 
that  is,  salts  of  lime,  such  as  form  shells  and  fish-bones,  the  sulphur, 
phosphorus,  and  nitrogen  in  the  flesh  and  ncrs^es  of  these  animals,  and 
other  elements  of  concentrated  fish  guano. 
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EXPERIMENTS  WITH  FIELD  SEEDS. 


AD  seeds  sent  forth  by  tlie  Department  for  test  and  experiment  are 
accompanied  with  a  reqaest  to  report  results  in  aU  essential  details.  A 
digest  of  the  more  important  of  these  reports  will  be  presented  among 
the  annual  transactions  of  the  Department.  The  following  statements 
are  the  results  of  experiments  made  in  different  parts  of  the  country 
with  seeds  which  were  distributed  with  the  view  of  ascertaining  their 
adaptation  to  the  different  soils  and  climates  of  the  United  States: 

WINTEB  WHEAT. 

Windsor  County ^  Vermont — One  quart  of  Tappahannock  wheat  was 
sowed  on  an  alluvial  soil  tlie  1st  of  October;  yield,  ten  quarts  of  fine 
wheat  with  very  full  kernel  j  quality  superior  to  any  other  wheat  in  that 
section. 

Bristol  Countyj  Massachusetts. — The  Tappahannock  wheat  has  been 
successftd  in  some  parts  of  the  State;  in  Bristol  County  twelve  to  sixteen 
bushels  per  acre  having  been  raised. 

Hampden  County^  Massachusetts. — One  quart  of  each  variety  of  the 
White  and  the  Red  Mediterranean  wheat  was  sowed  the  4th  of  October, 
and  harvested  the  16th  of  July.  The  yield  was  fifty-one  pounds  of  the 
Eed  and  forty -six  of  the  White.  The  Red  yielded  l)ettor  than  the  White, 
and  appears  more  desirable  for  the  Connecticut  YaJley.  It  was  grown 
on  sandy  soil,  and  is  superior  to  the  native  varieties. 

Newport  County ^  Rhode  Island. — The  White  Flint,  the  Tappahannock, 
and  the  White  Mediterranean  wheat  have  been  cultivated,  but  with 
little  success.  The  largest  yield  is  only  about  sixteen  bushels  per  acre, 
on  a  soil  which  would  produce  fifty  or  sixty  bushels  of  com. 

Dutchess  County^  Neiv  York. — ^The  Tappahannock  wheat  sown  last 
fill!  was  a  failure.    No  kernel  was  formed  in  the  heads. 

Jefferson  County y  New  York. — ^A  quart  of  Sandomirka  wheat  was  sown 
in  drills,  the  last  of  August,  on  five  and  a  half  square  rods  of  ground, 
which  had  not  been  manured,  and  had  produced  three  crops  after  being 
cleared  up  firom  the  forest.  The  crop  was  harvested  the  last  of  July, 
and  produced  forty-seven  and  a  half  pounds  of  fine,  plump  wheat,  at 
the  rate  of  twenty-three  bushels  per  acre.  It  seems  well  adapted  to  the 
soil  and  climate  of  Kew  York,  and  preferable  to  the  common  spring 
wheat. 

Tioga  Cowityj  New  York. — Tappahannock  wheat,  received  from  the 
Department,  is  quite  fifteen  days  earlier  than  any  other  variety. 

Cayuga  County^  Neto  York. — ^Tappahannock  wheat,  sown  on  the  10th  of 
September;  grew  well:  stood  the  winter  first-rate;  ripened  about  the 8th 
of  July,  with  large  heads  and  plump  kernel ;  and  escaped  by  its  earliness 
both  rust  and  weevil,  which  iujurod  other  varieties  badly. 

East  Maine^  New  York. — ^The  White  Mediterranean  and  Sandomirka 
wheats  were  badly  winter-killed,  and  produced  less  than  an  avera^ 
crop.  The  Polish  wheat  yielded  a  good  crop — superior  to  anything  in 
the  vicinity. 

Wyoming  Countyy  Pennsylvania. — ^The  Tappahannock  wheat  is  ten  days 
eorUttr  than  any  other  variety  grown  in  this  county.   Two  quarts  of  seed, 
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received  from  the  Department,  yielded  from  the  second  year's  sowing 
five  bushels  of  very  fine  wheat. 

Lancaster  Cotmtyj  Pennsylvania, — One  quart  of  the  Tappahannock 
wheat,  sown  on  the  18th  of  September,  yielded  seventy-nine  pounds.  It 
ripened  twenty  days  earlier  than  other  varieties^  and  was  not  injured  by 
the  midge.  It  stood  the  winter  well,  and  promises  to  be  the  wheat  for 
this  region. 

Columbia  County^  Pennsylvania.— One  quart  of  Tappahannock  wheat, 
sown  broadcast  in  September^  on  one-twentieth  of  an  acre,  ripened  a 
week  earlier  than  other  varieties,  and  produced  eighty-two  pounds,  or 
over  twenty-seven  bushels  to  the  acre,  of  screened  wheat  of  fine  quality. 
Our  reporter  says,  if  it  does  not  deteriorate,  it  will  be  a  great  acquisition. 

Montgomery  Countyy  Maryland. — ^The  Tappahannock  and  the  White 
Mediterranean  wheat  are  cultivated  in  the  county.  The  White  Medi- 
terranean yields  more,  but  the  Tappahannock  commands  a  higher  price. 

Baltimore  Cotmty^  Maryland. — ^The  Tappahannock  wheat  ripened  early, 
and  yielded  exceedingly  well.  There  was  no  appearance  of  injury  from 
the  midge. 

Amelia  County ^  Virginia. — ^After  a  trial  of  twenty  varieties  of  wheat, 
preference  is  given  to  the  Tappahannock,  which  is  now  found  on  almost 
every  plantation.  K  sown  from  the  20th  of  September  to  the  10th  of 
October,  it  wiU  yipen  from  the  10th  to  the  25th  of  June. 

FowMia/n  Hilly  Virginia. — ^The  Tappahannock  wheat  has  failed  gene- 
rally, and  is  likely  to  be  abandoned,  as  most  popular  varieties  have  been 
after  having  a  good  run  for  a  few  seasons. 

Montgomery  Cotmtyj  Virginia. — ^About  a  pint  and  a  half  of  the  Tappa- 
hannock Wheat  produced  three  pecks  of  the  most  i)erfect  wheat  our  cor- 
respondent ever  saw.  The  kernel  was  one-fourth  larger  than  the  sample 
sown. 

Dover  MineSy  Virginia. — Seven  quarts  of  Mediterranean  wheat,  drilled 
one  foot  apart,  produced  seven  bushels  of  heavy  wheat,  uninjured  by 
rust.        • 

Clarice  County^  Virginia. — The  Tappahannock  wheat  was  somewhat 
injured  by  the  fly.  The  iiyury  appears  to  have  been  occasioned  by  late 
sowing.  Fields  sown  in  September  produced  heavy  crops  of  fine  quality 
Tappahannock  wheat  is  preferred  to  any  other  in  Greene,  Washington,. 
Wythe^  Craig,  Louisa,  and  Clarke  counties. 

JDupiin  County^  North  Carolina^ — ^About  a  quart  of  Tappahannock 
wheat  was  sown  on  a  stiff,  sandy  loam,  in  dnlls  eighteen  inches  apart 
The  land  was  as  fertile  it  could  well  be  made.  After  the  grain  came  up 
about  one-fourth  was  destroyed  by  grasshoppers.  In  February  a  top- 
dressing  of  guano  and  phosphate  of  lune  was  applied,  mixed,  at  the  rate 
of  two  hundred  i)ounds  to  an  acre.  In  April  the  rabbits  destroyed  nearly 
one-fourth  of  what  remained.  A  crop  of  three  and  a  quarter  bushels 
was  harvested  from  the  one  quart  of  seed.  It  grew  five  feet  high,  and 
ripened  ten  days  earlier  than  other  winter  wheat. 

Albermarle  County  j  North  Carolina. — ^Two  quarts  wore  sown  onhigb,  dry 
land,  a  graveUy  clay  slate,  without  manure,  and  produced,  from  a  little 
more  than  half  an  acre,  seven  bushels  of  fine  wheat.  It  tillered  aston- 
ishingly, as  many  as  fifty  heads  sometimes  growing  ftt)m  one  kernel. 
They  were  much  larger  than  common,  and  the  wheat  weighed  sixty-two 
and  a  half  pounds  per  bushel.  No  other  variety  yields  anything  like 
the  Tappahannock. 

Franklin  County^  North  Carolina. — Two  and  a  half  pounds  of  Tappa- 
hannock wheat,  sown  on  four  hundred  square  yards  of  ground,  poorly 
prepared,  ripened  eight  or  ten  days  earlier  than  other  wheat  in  the 
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vicinity,  and  yielded  eighty  pounds,  or  at  the  rate  of  about  seventeen 
bushels  per  acre — sixty-two  and  a  half  pounds  to  a  busheL  The  grain 
was  iDJured  by  the  rains. 

Chester,  Korth  Carolina. — ^The  Tappahannock  wheat  is  much  esteemed 
by  the  few  who  have  tried  it;  it  is  ten  days  later  than  the  Alabama. 

Ea/rlesvilley  South  Carolina. — ^The  Tappahannock  wheat  will  succeed 
better  in  this  latitude  than  the  Eussian,  and  will  prove  a  valuable  acqui- 
sition. 

Carroll  County j  Georgia. — ^The  Tappahannock  wheat  sent  by  the  Depart- 
ment yielded  one  hundred  to  one. 

Belair,  Oeorgia.-^A^ne  quart  of  the  Eed-bearded  Mediterranean  wheat, 
sown  on  six  and  a  half  square  rods,  produced  two  bushels,  weighing 
sixty-four  pounds  to  the  bushel. 

De  KaJb  County ,  Alabama. — ^Two  pounds  of  Tappahannock  wheat  were 
sown  on  a  piece  twenty"  feet  square,  the  land  being  much  worn,  soil 
about  three  inches  of  dark  loam,  and  stiff  clay  subsoil,  cultivated  with 
com  the  previous  year,  and  fertilized  with  four  loads  of  stable  manure, 
plowed  under.  The  yield  was  two  and  a  half  bushels  of  the  finest  wheat 
ever  seen  in  this  section. 

Claiborne,  Mismsippi. — The  Tappahannock  and  Mediterranean  wheats 
made  a  large  yield.  The  former  was  a  little  injured  by  the  rust,  but  the 
latter  was  untouched. 

Washington  County,  Mississippi. — ^White  Mediterranean  and  the  Tap 
pahannock  wheat,  sown  the  11th  of  November,  were  ripe  the  first  ot 
June,  and  yielded  thirty-five  bushels  per  acre. 

Union  Parish,  Louisiana. — ^The  Tappahannock  wheat  has  been  intro- 
duced into  Union  Parish,  and  has  shown  that  wheat  may  be  successftilly 
grown  in  that  part  of  the  State.  In  most  parishes  the  culture  is  con- 
sidered impracticable,  on  account  of  rust.  The  season  of  sowing  is  the 
last  of  October  and  the  first  of  November;  of  harvesting,  the  latter  part 
of  June. 

Giles  Counts/,  Tennessee. — ^The  Tappahannock  .wheat,  sown  the  lOth 
of  October,  ripened  two  weeks  earlier  than  other  varieties,  and  yielded 
one-fourth  more  of  excellent  wheat.  Our  correspondent  thinks  it  i?rtll 
prove  to  be  of  great  advantage  to  that  section. 

Smith  County,  Tennessee. — Two  pounds  of  Tappahannock  wheat,  sowed 
on  one  twenty-fourth  part  of  an  acre,  produced  eighty  pounds  *of  very 
fine  wheat.  More  than  ten  pounds  of  it  were  destroyed  by  Guinea 
chickens  just  before  ripening.  After  this  loss  it  yielded  at  the  rate  of 
over  thirty-five  and  a  half  bushels  per  acre,  more  than  twice  the  yield 
of  the  wheat  commonly  cultivated. 

EatcMns  County,  Tennessee. — ^Four  quarts  of  Tappahannock  wheat 
yielded  one  hundred  and  sixty-four  quarts.  The  correspondent  states 
that  it  was  as  fine  wheat  as  he  ever  tsaw  in  this  country  or  in  England. 

Davidson  County,  Tennessee. — ^The  Tappahannock  wheat  has  had  a  Mr 
trial  in  this  section.  Last  season  one  hundred  and  twenty  acres  were 
sown,  and  yielded  thirty  bushels  periicre.  From  four  quarts  of  Tap- 
pahannock wheat,  received  in  1866,  enough  was  raised  in  1867  to  produce 
sixty-three  bushels  in  1868.  Our  correspondent  says  that  its  vigorous 
growth,  hardiness,  early  maturing,  freedom  from  rust  and  smut,  and  its 
abundant  yield  and  fine  flour,  recommend  it  to  all  cultivators. 

Coffee  County,  Tennessee.-^-Oui  correspondent  is  satisfied  that  the 
Tappahannock  wheat  will  prove  a  success  in  this  section.  It  stood  well 
through  the  hard  winter  of  last  season,  and  made  a  large  yield  of  beau- 
tiful wheat.  The  White  Mediterranean  and  the  White  California  grew 
beautifully^  but  did  not  stand  the  winter  so  welL 
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The  Tai>pahannock  wlieat  has  become  popular  in  Greene,  Hawkins, 
Union,  Ehea,  Monroe,  Polk,  and  other  conntieSj  on  account  of  its  earli- 
ness,  freedom  from  rust,  certainty,  and  productiveness. 

BraxUm  County^  West  Virginia. — ^Trials  of  the  Tappahannock  wheat, 
for  the  past  two  years,  justify  the  conclusion  that  it  is  ten  days  earlier  than 
any  other  kind,  and  that  the  grain  is  of  better  quality.  It  is  free  from 
rust  and  the  weevil.  The  Tappahannock  is  also  preferred  in  Marion 
County  and  Kanawha. 

Benton^  West  Virginia. — ^A  peck  of  Tappahannock  wheat  sown  last 
fall  was  sufficiently  ripe  to  harvest  the  first  of  July;  thought  to  be  the 
best  wheat  in  the  neighborhood. 

Kentucky. — ^The  White  May  and  the  Tappahannock  wheat  are  pre- 
ferred, the  former  for  its  early  maturity  and  exemption  fit)m  rust ;  the 
latter  for  its  good  yield,  and  for  the  preference  given  to  it  in  market,  being 
fifteen  to  twenty  cents  higher  per  bushel  than  other  varieties. 

Missouri. — ^The  Tappahannock  wheat  is  popular  so  far  as  it  has  been 
introduced,  being  earlier,  and  yielding  better  flour  than  most  other 
varieties.  It  is  sown  in  September  and  October,  and  harvested  from  the 
iniddle  of  June  to  the  middle  of  July. 

Sedaliaj  Missouri. — One  pint  of  Tappahannock  wheat,  sown  two  years 
ago,  has  produced  five  bushels,  and  the  variety  has  done  well  thus  far. 

Ma/nnihalj  Missouri. — ^The  Tappahannock  wheat  has  been  cultivated 
for  two  years.  It  gives  an  average  yield  of  thirty-five  bushels  per  acre; 
ripens  about  the  same  time  as  the  Early  May,  but  is  a  better  wheat.  It 
will  be  a  valuable  acquisition. 

Hermitagej  Missoun. — ^The  Tappahannock  wheat  ripens  about  two 
weeks  earlier  than  other  varieties,  and,  for  this  reason,  has  always 
escaped  the  rust;  does  not  yield  quite  so  much  as  other  wheat,  but  its 
full  kernel  and  superior  flour  fiilly  compensate  for  this  deficiency. 

Harrison  County^  Missouri. — One  quart  of  the  Mediterranean  wheat 
produced  forty  pounds  of  good  grain,  though  injured  considerably  by 
grasshoppers. 

Baxter^s  Springs^  Kans^. — ^The  Tappahannock  wheat,  received  from 
the  Department,  is  superior  to  any  other  kind  cultivated  here. 

Cantonj  Illinois. — One  pound  and  a  half  of  the  Tappahannock  wheat 
produced  twenty  pounds,  fully  equal  in  quality  to  that  received  fr6m  the 
Department. 

Hardin  County j  Ohio. —  One  quart  of  Tappahannock  wheat  produced 
twenty  quarts  of  handsome,  plump  grain,  equal,  if  not  superior,  to  the 
seed  sent. 

Portage  County^  Ohio. — ^The  Tappahannock  wheat  is  preferred  in  this 
county.  It  is  sown  from  the  1st  to  the  20th  of  September;  harvested 
from  the  1st  to  the  12th  of  July. 

Michigan.— The  Tappahannock  wheat  holds  a  high  rank  for  its  early 
ripening,  large  yield,  and  fine  quality  of  flour.  White's  Bald  Mediter- 
ranean is  becoming  a  great  favorite. 

Berrien  County^  Michigan. — ^The  Tappahannock,  the  Tasmania,  and  the 
Chiddam  wheat  were  sowed  m  equal  quantities,  side  by  side.  The  Chid- 
dam  was  entirely  destroyed^  while  the  others  were  not  injured.  The 
Tappahannock  and  Tasmania  made  a  fair  yield,  but  our  correspondent 
thinks  the  White  Mediterranean  ahead  of  the  other  varieties. 

Washtenaw  County^  Michigan. — ^The  Tappahannock  wheat,  sown  about 
the  1st  of  October,  npcned  nearly  three  weeks  earlier  than  the  Tread- 
well,  sown  at.  the  same  time  and  on  the  same  soil.  Seventy-four  pounds 
of  good,  heavy  wheat  were  raised  frx)m  one  ouart  sown,  weighimg  over 
six^  pounds  per  bushel 
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Lenwwee  Comity^  Michigan.^--  One  bushel  of  very  plump  wliite  wheat 
was  raised  from  one  qnart  of  the  Tappahannock  variety,  80\m  the  29th 
of  September. 

8cJu>olcraftj  Michigan. — Sowed  five-eighths  of  an  acre  with  the  Tappa- 
hannock wheat;  raised  at  the  rate  of  thirty-two  bushels  per  acre.  The 
best  wheat  of  other  varieties  did  not  yield  more  than  twenty-five 
bushels. 

Lexington,  Michigan. — The  Tappahannock  wheat,  sent  by  the  Departi- 
ment,  proved  a  complete  failure.  The  climate  seems  too  severe  for  its 
growth;  it  was  badly  winter-killed,  notwithstanding  the  precautions 
taken. 

Lapeer  County.  Michigan. — One  bushel  of  the  Tappahannock  wheat, 
sown  the  20th  or  September,  p^:oduced  twenty-four  bushels  of  as  fine 
wheat  as  our  correspondent  ever  saw ;  it  weighed  on  an  average  sixty- 
five  and  a  half  pounds  per  bushel.  It  is  not  perfect  proof  against  the 
midge. 

Ingham  County ,  Michigan. — ^Two  quarts  of  Tappahannock  wheat  were 
sown  on  diflferent  farms.  One  lot  was  winter-kUled  on  account  of  the 
wet  condition  of  the  soil :  the  other  grew  finely,  and  produced  twenty- 
eight  pounds  of  beautiful  wheat. 

Wisco^mn. — ^The  Tappahannock  wheat  has  been  received  with  much 
favor,  but  the  Mediterranean,  the  Blue  Stem,  the  White  Wabash,  and 
the  Winter  Club  are  preferred. 

Monroe  County^  Wisconsin. — One  qnart  of  Tappahannock  wh^eat,  sown 
the  15th  of  September  and  harvested  the  4th  of  July,  yielded  at  the  rate 
of  thirty-two  bushels  per  acre.  It  was  not  infested  by  insects  as  other 
varieties  were,  and  matured  twenty  days  earlier.  It  is  the  most  popular 
grain  in  that  part  of  the  State,  where  tiie  thermometer  sinks  to  twenty- 
eight  degrees  below  zero. 

Des  Moines  County,  Iowa. — A  quart  of  the  Tappahannock  wheat, 
received  from  the  Department  of  Agriculture,  produced  a  hundred 
bushels  at  the  third  sowing.  It  brought  $4  per  bushel,  when  sold  for 
seed.  < 

Another  report  from  Iowa  says :  Forty  acres,  sown  with  Tappahan- 
nock wheat,  produced  one  thousand  bushels  of  fine  grain.  -Average 
twenty-five  bushels  per  acre. 

Cuming  County,  Nebraska. — ^Two-thirds  of  a  quart  of  White  Mediter- 
ranean winter  wheat  were  sown  in  the  hope  of  making  it  spring  wheat. 
It  grew  finely,  and  produced  three  pecks  of  excellent  wheat. 

Washington,  Utah. — The  Tappahannock  wheat,  sent  by  the  Depart- 
ment, was  harvested  in  May ;  it  was  full  and  plump,  and  will  succeed 
Avell  here. 

Aurora^  Nevada, — The  Tappahannock  wheat  is  of  good  quality ;  ripens 
early,  wkich  is  an  important  consideration  where  the  seasons  are  so 
short. 

SPBING  WHEAT. 

New  London  County,  Comiccticut. — On  the  13th  of  April,  one  quart  ot 
Amautka  spring  wheat  was  sown  in  drills  on  sandy  loam,  fertilized  with 
horse  manure,  hen  manure,  and  ashes,  scattered  along  the  drills.  The 
other  package  was  sowed  in  a  compact  soil,  in  better  condition,  and  ma- 
nured highly  in  the  drills.  Both  did  well,  but  that  on  the  sandv  soil 
did  best.  The  yield  was  at  the  rate  of  twenty  bushels  per  acre,  of  very 
nice  grain.    It  proves  to  be  a  very  valuable  variety  for  ttiat  locality. 

Baltimore  County ^  Maryland. — ^The  Amautka  spring  wheat  was  iiyured 
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« 


by  the  midge,  about  one-fourtli  being  destroyed.  The  injury  was  pro- 
bably caused  oy  late  sowing.  The  wheat  had  a  very  beautiM  appear- 
ance. 

WasMngtony  D.  C. — Among  the  large  number  of  varieties  of  spring 
wheat  tested  on  the  experimental  farm,  the  Black  Sea  wheat,  from  Cali- 
fornia, proved  to  be  the  earliest  and  best.  It  was  sown  the  *12th  of 
March,  and  came  into  ear  the  28th  of  May,  in  eighty-one  days.  The 
red  Chili  was  sown  at  the  same  time,  and  was  only  about  three  days  later  * 
in  coming  into  ear.    This  is  a  very  promising  variety. 

Timber^  Illinois. — One  quart  of  Amautka  spring  wheat  yielded  sixteen 
quarts  of  good  quality,  making  more  and  better  flour  than  any  other 
wheat. 

Clinton  County ^  Indiana. — ^Two  quarts  of  Amautka  wheat  were  sown 
broadcast  on  common  clay  land,  the  ICth  of  April,  at  the  rate  of  one  and 
a  half  bushel  per  acre.  It  was  harvested  the  20th  of  July,  and  produced 
at  the  rate  of  twenty  bushels  per  acre.  It  was  not  attacked  by  the 
weevil  or  rust,  and  is  regarded  by  wheat  growers  as  a  success.  There 
was  only  about  one-fourth  of  a  crop  of  native  wheat. 

Washingfton  County^  Minnesota. — ^The  Scotch  Fife  wheat  is  preferred 
here,  being  less  liable  to  rust  than  other  varieties,  and  standing  up 
better.  Th^  Black  Sea  is  very  popular.  Little  winter  wheat  is  culti- 
vated. 

Le  Suey^r  County ^  Minnesota. — One  pound  and  three-fourths  of  Amautka 
spring  wheat  was  sown  April  24.  It  grew  finely  and  stood  up  welL 
When  harvested,  August  12,  the  yield»was  fifty  pounds.  Our  correspond- 
ent says  it  appears  to  be  a  good  kind  of  wheat,  and  well  adapted  to  that 
soil  (a  sandy  loam)  and  climate. 

Dubuque  County ^  Iowa. — ^Ohe  pound  and  a  half  of  the  Amautka  spring 
wheat  was  sown  in  driUs,  on  three  square  rods  of  ground.  Sixty-one 
pounds  were  harvested,  being  about  fifty-three  bushels  per  aero. 

Johnson  County^  Nebraslca. — One  pint  of  Amautka  wheat,  sown  the 
20th  of  April,  produced  twenty-five  pounds  of  good  wheat.  It  appears 
to  be  well  adapted  to  Nebraska. 

Aurora^  Nevada. — ^Three  table  spoonfuls  of  the  Amautka  wheat,  sown 
in  the  spring  for  two  seasons,  has  increased  to  six  and  a  quarter  btishels 
of  large  and  plump  grain. 

OATS. 

East  MainCy  New  TorJc. — Two  and  a  half  bushels  of  the  Swedish  oats 
produced  thirty-one  bushels,  weighing  thirty-nine  pounds  to  the  bushel, 
although  damaged  at  least  twenty-five  per  cent,  by  drought.  The 
Strausburg  yielded  well^  but  not  so  well  as  the  Swedish. 

Ashtabula  County j  Ohio. — The  Poland  oats,  sent  from  the  Department 
of  Agriculture,  yielded  about  fifty-fold,  while  the  common  variety  pro- 
duced only  about  twelve-fold. 

Calhoun  County^  Michigan^. — ^From  a  quart  of  the  Potato  oats,  sent 
from  the  Department,  two  hundred  bushels  of  fine,  sound  oats,  weighing 
about  forty-five  pounds  per  bushel,  were  raised  from  the  second  sowing. 
Our  reporter  considers  one  bushel  worth  two  of  the  common  oats,  which 
weigh  from  twenty-eight  to  thirty-two  pounds  per  bushel. 
*  Sibley  County^  Minnesota. — ^The  New  Brunswick  oats,  sent  from  the 
Department  of  Agriculture,  yielded  forty-five  bushels  per  acre,  and 
averaged  forty-seven  pounds  per  bushel. 

Cuming  County ^  NeorasJca. — ^A  little  less  than  a  quart  of  white  Swedish 
oats  produced  more  than  a  bushel,  weighing  forty  pounds  per  bushel 
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Ir(m  County  J  Utah. — ^From  eight  ounces  of  white  Swedish  oats,  a  crop 
of  seventy-six  pounds  was  raised,  being  at  the  rate  of  one  hundred  and 
fifty-two  bushels  from  one.  The  soil  was  a  sandy  loam,  liberally  dressed 
with  bam-yard  manure,  plowed  in. 

Auroray  Nevada. — Three  table  spoonfuls  of  Swedish  oats  yielded  one 
bushel  of  fine,  plump  grain. 

CLOYEB. 

Eenn^n  Cmmty^  Minnesota. — The  Alsike  clover  proved  true  to  its 
name,  and  bore  last  year  a  heavy  crop:  smothered  out  the  timothy; 
will  prove  a  valuable  acquisition  for  Minnesota.  The  black  and  the 
Italian  bees  worked  upon  it  firom  June  to  October. 

Jefferson  Countgj  Missouri. — Sowed  the  Alsike  clover  received  from 
the  Department;  growth  very  luxuriant;  the  best  clover  ever  cultivated 
on  the  farm. 

Montgomery^  Texas. — After  thirty  years'  experience  with  the  most 
celebrated  grasses,  such  as  fescue,  &c.,  none  approaches  in  value  the 
California  clover.  It  grows  well  on  any  soil,  affording  two  crops  of  hay 
annually,  double  the  yield  of  any  other  grass.  Once  sowed,  it  grows 
perpetually.  Cows  afford  more  and  better  milk  and  butter  when  grazed 
on  this,  th£bi  on  any  other  grass.  It  is  thought  that  it  would  be  a  val 
oable  addition  to  the  grasses  of  the  middle  and  southern  States. 
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The  following  statements, condensed  from  amass  of  material  gathered 
from  various  sonrces,  are  not  presented  with  a  view  to  decitfing  con- 
tested agricultural  theories,  but  rather  as  a  compilation  of  the  results 
of  experiments,  which  shall  be  considered  as  suggestive  rather  than 
authoritative ;  suggestive,  particularly,  to  the  many  who  have  not  the 
disposition,  or  the  time,  for  scientific  discussion,  but  who  may  be  interested 
in  the  accounts  given  by  plain  working  farmers  of  the  methods  which 
they  have  tested. 

It  is  hoped  that  the  examples  here  given  may  induce  others  to  experi- 
mental effort,  Vith  increased  knowledge  as  to  what  is  needftd  to  render 
such  effort  valuable  to  them^lv^s  and  to  the  public — there  being  great 
necessity  for  more  care  in  conducting  farm  experiments  and  for  greater 
precision  in  the  statement  of  results.  In  making  these  selections,  many 
similar  statements,  apparently  valuable  at  first  glance,  have  been 
rejected  on  account  of  the  omission  of  important  facts.  Failure  to  state 
the  character  of  the  soil  on  which  the  trial  was  made;  the  quantity  of 
seed  sown ;  the  nature,  amount,  and  cost  of  manures  applied  j  the  product 
from  a  given  area — omission,  or  at  best,  want  of  precision  m  the  state- 
ment of  one  or  more  of  these  and  similar  points,  is  so^ frequent  as  to  be 
rather  the  rule  than  the  exception.  The  constant  occurrence  of  such 
inaccuracieB  is  indeed  not  surprising;  but  not  the  less  is  it  to  be 
regretted,  and  not  the  less  should  effort  be  made  for  its  avoidance. 

Frequent,  careful,  and  practical  field  trials  are  especially  desirable  in 
the  present  agricultural  condition  of  this  country.  There  is  a  dass  of 
European  agricultural  experiments,  very  valuable  and  made  at  large  cost 
of  time  and  money,  which  are  so  distinctively  scientific  as  to  serve  our 
agriculturists  often  rather  as  oracular  authorities,  whose  decrees  must  be 
translated  for  the  uses  of  actual  process,  than  as  direct  guides  to  eco- 
nomical methods  of  farm  tulture.  Says  Professor  Voelcker  of  the  Royal 
Agricultural  Society  of  England — one  of  the  most  thorough  scientific 
experimentalists  of  the  age :  **  The  scientific  experimenter  is  not  neces- 
sarily interested  in  the  economical  result  of  a  field  trial ;  direct  profit  is 
not  his  aim.  but  rather  the  establishment  of  general  principles  which 
may  be  applied  by  the  practical  farmer.''  He  adds :  "  It  is  for  the  farmer 
to  keep  these  general  principles  in  view,  and  to  determine  for  himself 
what  practical  bearing  such  principles  have  on  the  cultivation  of  his 
crops  m  a  particular  locality.'' 

WHEAT. 

The  following  statements  are  condensed  from  the  reports^of  the  several 
competitors  for  the  premiums  ofl'ered  by  the  Athens  (Georgia)  Wheat 
Club,  the  report  in  each  case  having  been  made  u|X)n  one  acre  of  wheat 
entered. 

Ko.  1.  Report  of  Dr.  J.  8,  EamilUm. — ^Land,  light^gray  or  sandy  sur- 
face soil^  with  red  clay  subsoil ;  brought  into  cultivation  in  1867,  and 
planted  m  com  and  peas,  producing  abDut  12  bushels  of  com.  ^  Novem- 
ber 7,  fee  lot  was  plowed  and  replowed  at  right  angles,  close  and  deein 
with  a  scooter  plow ;  70  bushels  of  cotton  seed  were  then  spread  and 
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turned  in  with  a  two-horse  plow,  breaking  the  soil  to  the  depth  of  six 
or  eight  inches.  November  12,  a  mixture  of  385  pounds  each  of  Peru- 
vian guano  and  dissolved  bone  (the  latter  of  Georgia  manufacture,  two 
parts  bone  to  one  of  acid,  with  equal  weight  of  ground  pine  charcoal) 
was  spread  very  evenly.  November  13,  137  pounds  of  Tappahannock 
wheat,  steeped  in  a  solution  of  salt  and  bluestone,  was  sown  and 
plowed  in  with  the  fertilizer,  and  then  harrowed  and  rolled.  A  top- 
dressing  of  two  sacks  of  ammonia  phosphate  was  applied  about  the 
1st  of  March.  Cost  of  70  bushels  cotton  seed,  $14:  guano  and  dissolved 
bone,  $49  08;  ammonia  phosphate,  $7  28;  total,  $70  36.  Yield,  45 
bushels  30  pounds. 

No.  2.  Report  of  J.  W.  Nicliolson. — ^Land  very  poor;  cultivated  but 
once  in  six  years,  when  it  was  sown  in  oats.  The  field  was  plowed  three 
times  with  a  scooter  plow,  and  wheat  harrowed  in — a  red-bearded 
variety,  slow  in  maturing  and  not  prolific,  but  said  to  escape  rust.  Seed 
sown  October  15;  quantity,  two  bushels.  Manure  applied — seven  two- 
horse  loads  stable  manure,  20  loads  of  half-rotted  chips  and  leaves,  three 
loads  of  well-leached  ashes,  1,000  i)ound3  of  Phenix  guano,  and  eight 
loads  of  clay ;  the  whole  valued  at  $03  50.  Top-dressed,  March  10, 
with  250  pounds  of  Peruvian  guano.  Wheat  cut  June  4.  Yield,  21 
bushels  30  pounds.  The  drought  killed  more  than  one- half  as  it  sprouted, 
and  storms  blew  the  plants  down  when  in  bloom  and  heading  out,  and 
one-third  were  flat  on  the  ground  when  cut.  Little  damage  from  rust, 
but  rabbits  and  dogs  injured  the  crop  one-fourth. 

No.  3.  Report  of  R.  L.  Bloomjield. — ^The  acre  was  poor  upland,  uncul- 
tivated for  fifteen  or  twenty  years.  Land  was  broken  up  with  a  tAvo- 
horse  plow  followed  by  a  scooter  in  each  furrow,  and  then  thrown  up  in 
beds  sixteen  feet  wide,  leaving  water-furrows  between  the  beds.  The 
beds  were  then  ftirrowed  with  a  turning  shovel,  and  cotton  seed  sown 
and  covered  with  the  next  furrow,  the  latter  process  being  continued 
until  70  bushels  of  the  cotton  seed  had  been  applied.  Cost  of  320  pounds 
of  guano  used,  $16;  70  bushels  of  cotton  seed,  $14;  15  loads  of  stable 
manure  compost,  $20;  total,  $50.  Wheat  sown  the  second  week  in 
December,  a  bearded  variety,  one  and  a  quarter  bushel.  A  top-dressing  of 
five  loads  of  compost  was  applied  in  the  spring  with  great  advantage. 
Crop  cut  June  17.  Yield,  32  bushels  46J  pounds.  The  season  was  wet 
untn  the  wheat  bloomed ;  afterwards  dry  until  the  crop  ripened. 

No.  4.  Report  of  Captain  H.  A.  OartrelL — The  field  was  red  valley 
land,  in  constant  cultivation  for  many  years,  and  in  wheat  the  previous 
two  3'ears.  When  the  crop  was  cut  the  stubble  was  turned  under  with 
a  bushel  of  peas;  and,  October  1,  the  green  pea-vines  were  plowed  under. 
Three  weeks  afterwards  the  ground  was  broken  with  a  subsoil  plow, 
fourteen  inches  both  ways,  and  400  pounds  Baugh's  phosphate,  200 
pounds  Peruvian  guano,  and  200  pounds  gypsum  applied.  October  22, 
two  bushels  of  inferior  wheat  were  sown  and  plowed  in,  harrowed  and 
roUed.  No  top-dressing  used.  Harvested  May  26.  Yield,  21  bushels 
26  pounds.  Season  unlavorable ;  frequent  rains  with  high  winds^  fol- 
lowed by  hot  sunshine.  Wheat  blown  down  in  6i)ots  two  or  three  times. 
Crop  cut  short  one-half  by  rust. 

No.  5.  Report  of  A.  P.  Bearing. — Soil  thin  and  gniveUy,  on  a  ridge 
sloping  to  north  and  west ;  one-fourth  partially  fertilized  as  the  resting 
place  of  cattle ;  ten  years  in  cultivation,  the  last  three  seeded  to  wheat 
The  lot  was  plowed  with  a  turning  plow,  followed  by  a  scooter  in  the 
same  farrow,  after  which  100  bushels  cotton  seed,  500  pounds  Peruvian 
guano,  and  600  pounds  dissolved  bone  were  applied  and  plowed  in.  No- 
vember 2,  three  bushels  of  Tappahannock  wheat  were  sown  and  harrow^ 
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in :  and  in  Febmary  a  top-dressing  of  100  pounds  salt  and  20  bushelB 
asnes  was  applied  to  three-fourths  of  the  acre^  and  in  April  about  100 
pounds  of  salt,  100  x>ounds  Au^^ta  fertilizer,  and  100  pounds  Peruvian 
guano,  to  the  same  area.  Yield,  40  bushels  23  pounds.  When  in  bloom, 
one-fourth  of  the  acre  was  prostrated  by  frequent  storms.  Bust  on  the 
blade  from  the  time  it  commenced  to  fill ;  stalk,  before  cutting,  entirely 
bare.  When  cut,  in  June,  one-fourth  was  baoly  tangled,  and  flat  on 
the  ground.    The  portion  treated  with  ashes  and  salt  did  not  falL 

No.  6.  Bepart  of  Creneral  W.  M.  Broume. — Soil  poor,  gray  surface,  and 
red  day  foundation;  an.  old  second-growth  pine  field,  cleared  in  1866 
and  seeded  to  wheat  in  1866-^67.  After  the  harvest  of  1867  the  land 
was  plowed  thoroughly  across  the  old  furrows,  and  peas  sown  and  plowed 
iiu  The  last  of  September,  the  peas  were  sprinkled  with  lime  and 
turned  under  with  a  two-horse  plow.  In  a  lew  days  thereafter  100 
bushels  of  cotton  seed  were  turned  under  with  a  Brinley  plow, 
followed  in  the  same  furrow  by  a  scooter,  breaking  the  soil  six  or  seven 
inches.  Fertilizers  used :  100  bushels  cotton  seed,  250  pounds  Peru- 
vian guano,  and  250  pounds  Eeid's  superphosphate,  costing  $43  76.  No 
top-dressing  applied.  Wheat  sown  November  1,  after  soaking  in  brine 
and  a  solution  of  bluestone.  Harvested  May  1.  Yield,  38  bushels  52^ 
pounds.  Much  rain  aild  high  wind  in  April  and  May,  and  considerable 
rust  on  the  blade. 

No.  7.  Report  of  Colonel  D.  0.  J8arrau7.-.-Gray  land,  thin  and  poor, 
utterly  exhausted  by  repeated  croppings.  A  very  poor  crop  of  wheat 
taken  from  it  last  year.  In  the  summer  two  bushels  of  peas  were  sown, 
and  in  September  turned  under  with  a  two-horse  plow.  The  first  wed^ 
Hi  November,  100  bushels  ^cotton  seed  were  spread  and  plowed  under, 
the  soil  being  pretty  well  pulverized,  but  not  thoroughly.  Two  bushels 
of  Tappahannock  wheat,  1,160  pounds  Beid's  phosphate,  and  250  pounds 
Peruvian  guano  were  sown  and  plowed  in  together,  and  the  field  then 
dragged  smooth  with  brush.  GDwo  gallons  of  clover  were  also  sown. 
Cost  of  100  bushels  cotton  seed,  $20:  1,150  pounds  phosphate,  $28  75; 
250  pounds  guano,  $12  60;  total,  $61  25.  Harvested  June  3.  Yield, 
27  bushels.  In  the  gullies  and  clayey  places  the  stand  was  injured  by 
winter-killiug ;  and  t^ere  was  some  loss  from  rust  on  the  blade. 

No.  8.  Rej^urt  of  Colonel  B.  C.  Yaiwey. — Soil  poor ;  in  cultivation  many 
years;  produced  last  season,  without  manure^  seven  bushels  of  wheat 
Land  broken  in  October  witii  a  two-horse  Brmley  plow,  followed  by  a 
sub-soiler :  cross-broken  with  a  two-horso  plow,  and  then  harrowed  and 
rolled  before  sowing.  About  60  bushels  of  cotton  seed,  two  barrels 
bone  flour,  750  pounds  Peruvian  guano,  and  one  barrel  land  plaster 
were  used  as  fertilizers.  December  3,  three  bushels  of  Schley  wheat 
were  sown ;  top-dressed  in  the  spring  with  two  bushels  of  salt  and  eight 
bushels  of  ashes.  Value  of  fertilizers,  $75.  Harvested  June  16.  Yield, 
39  bushels  16  pounds.  Winter  rather  wet  and  peculiarly  unfavora- 
ble to  the  locality,  which  was  level  upland,  receiving  surplus  water  from 
adjoining  slopes  of  rising  land.  In  addition  to  leaf  mold,  the  crop  was 
damaged  by  rust  on  the  stem  from  June  3  to  June  16.  Wnile  sprouting 
a  severe  freeze  injured  the  stand.  The  opinion  is  expressed  by  some 
Virginia  farmers  that  the  use  of  plaster  produced  the  rust,  the  season 
havmg  been  wet.  Colonel  Yancey  thinks  an  excess  of  guano  and  bone- 
dust  was  used. 

No.  9.  Report  of  Major  A.  i.  Bearing, — Gray  land,  with  red  clay 
foundation ;  inclined  to  be  sandy ;  in  cultivation  five  years.  The  field 
was  plowed  with  a  turning  plow,  followed  in  the  same  furrow  with  a 
long  bull-tongue  plow;  crossed  in  the  same  manner,  and  harrowed  twice. 

I 
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Kovember  11,  two  and  a  quarter  bushels  Tappahannock  wheat  were 
sown ;  and  March  12,  75  pounds  Peruvian  guano,  12  bushels  ashes,  and 
one  bushel  salt,  were  applied.  Total  of  fertilizers  used,  331  pounds 
Peruvian  guano,  280  pounds  dissolved  boue,  and  68  one-horse  loads  barn- 
yard manure,  the  whole  valued  at  $70.  Yield,  35  bushels  6  pounds.  The 
wheat  rusted  badly  on  the  blade  and  slightly  on  the  stalk,  and  about 
thirty  feet  square  fell  down. 

Bemarlcs. — ^In  all  these  cases  the  wheat  was  sown  broadcast,  drilling 
not  yet  having  received,  in  the  South,  the  favor  which  it  merits.  Nos. 
2  and  7  indicate  a  less  thorough  pulverization  of  the  soil  than  do  the 
other  statements.  The  unfavorable  circumstances  mentioned  at  the 
close  of  these  two  reports  as  aflfecting  the  crops  appear  to  be  paralleled 
in  several  cases  in  which  a  much  larger  yield  is  exhibited.  In  No.  6, 
the  falling  of  the  wheat  on  the  one-fourth  acre  fertilized  only  by  cattle 
droppings  may  in  a  great  measure  be  accounted  for  by  the  non-applica- 
tion of  salt  and  ashes  on  that  portion  of  the  field,  two  materials  tending 
specially  to  strengthen  and  harden  the  stalk  and  to  aid  in  resisting  rust. 

Recapitulation  in  order  of  yield, — ^No.  1.  Thin,  sandy  surface  soil,  with 
red  day  subsoil.  Plowed  thoroughly,  stirring  the  subsoil ;  strongly  and 
very  evenly  manured,  and  top-dressed.  Seed  of  an  excellent  variety, 
well  adapted  to  the  climate,  in  quantity  about  two  and  a  quarter  bush- 
els. Yield,  45  bushels  30  pounds.  Cost  of  manures,  $70  36. — ISo.  6. 
Soil  thin  and  gravelly  5  well  prepared  with  the  plow,  and  heavily  fer- 
tilized. Too  miuch  seed  sown,  crowding  and  thereby  damaging  the 
growth  in  quality  and  in  power  of  resisting  disease,  and  consequently 
in  amount  of  yield ;  quantity  of  seed,  three  bushels.  Yield,  40  bushels 
23  pounds. — ^No.8.  Soil  poor,  and  worn  by  long  cultivation  5  byi)eculiar 
formation  of  the  surface  accumulating  superabundant  moisture;  well 
prepared  by  plowing  and  manuring.  Too  much  seed  sown ;  quantity, 
three  bushels.  Yield,  39  bushels  16  pounds. — ^No.  6.  Land  old  and  poor, 
surface  soil  and  subsoil  similar  to  Ko.  1;  well  prepared  by  plowing; 
well  manured,  but  not  top-dressed.  Yield,  38  bushels  52  J  pounds.  Cost 
of  manures,  $43  75. — ^No.  9.  Soil  and  subsoil  similar  to  Nos.  1  and  6 ; 
well  plowed  and  heavily  fertilized.  Yield,  35  bushels  6  pounds. — ^No.  3. 
Sou  poor  upland,  cultivated  fifteen  to  twenty  years ;  well  prepared  by 
plowing  and  manures.  Yield,  32  bushels  46^  pounds.  Cost  of  manures, 
f  50. — ^o.  7.  Thin  and  very  poor  gray  soil ;  not  thoroughly  pulverized ; 
well  manured,  but  not  top-dressed.  Yield,  27  bushels. — ^No.  2.  Soil  not 
well  pulverized.  Yield,  21  bushels  30  pounds. — ^Na  4.  Soil  apparently 
well  prepared.    "Very  poor  seed."    Yield  21  bushels  26  pounds. 

The  average  yield  of  these  nine  acres  was  33  bushels  32f  pounds  per 
acre,  the  value  of  which,  at  $2  35  i>er  bushel,  (the  average  rate  of  wheat 
in  G^rgia  in  1867^)  would  amount  to  $78  81.  Make  the  small  addition 
of  $3  19  as  the  value  of  the  straw,  and  the  tot^  amount  is  $82.  Esti- 
mate labor,  seed,  &c.,  at  an  average  cost  of  $17  per  acre ;  the  average 
cost  of  manures  at  $60 ;  thus  making  the  average  cost  of  production 
$77  per  acre.  This  leaves  an  average  immediate  pecuniary  profit  of  $5 
per  acre.  The  immediate  profit  of  No.  1  may  be  estimated  as  at  least 
between  $25  and  $30  per  acre.  Oppose  to  this  the  common  plan  of  "as 
little  cultivation  as  possible,''  allowing  to  it  a  production  of  wheat  per 
acre  equal  to  the  average  in  Greorgia  in  1867,  viz.,  eight  bushels.  (In 
1866  the  average  was  four  bushels.)  At  this  rate,  the  value  of  the  pro- 
duct, straw  included,  would  be  $19  60.  Furthermore,  to  give  this  side 
of  the  question  every  advantage  that  it  can  plausibly  assume,  state  the 
cost  of  seed  and  culture  at  $14  60  per  acre,  which  wiU  leave  an  Imme- 
diate profit  of  $5  per  acre. 
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TSow  observe  the  contrast  between  the  high  culture  and  the  low,  even 
when  exhibiting  at  the  outset  applourently  the  same  immediate  pecuniary 
profit.  On  the  one  hand,  the  soil  brought  forward  from  an  impoverished 
to  a  highly  productive  condition ;  on  the  other,  the  already  impoverished 
land  made  poorer  by  every  cropping  until  reduced  to  barrenness.  Nor 
is  this  a  Ml  statement  of  the  bearings  of  the  case.  The  above  experi- 
mental trials  were  made  for  premiums  and  for  an  especial  pmpose,  at 
enoimous  outlays  for  fertilizers.  They  are  not  presented  as  examples 
of  what  should  be  the  usual  course  of  farm  administration  in  the  restora- 
tion of  the  land  to  a  state  of  generous  and  profitable  culture.  In  such 
a  course  the  process  of  renovation  would  be  more  gradual,  and  witiiout 
extravagant  outlays  j  and  the  returns  would  be  more  surely  satisfac- 
tory. 

These  experiments  are  evidences  that  a  better  day  is  dawning  on 
southern  agriculture,  and  that,  in  spite  of  all  temporary  discourage- 
ments, intelligence  and  enterprise  are  surely,  if  slowly,  making  their 
mark  on  its  general  character. 

CULTIVATION  OP  WHEAT. 

Public  attention  has  been  directed,  in  the  recent  reports  of  this 
Department,  to  the  propriety  of  making  experiments  in  the  cultivation 
of  wheat  in  wide  drilling  and  thin  seeding.  The  fact  that  millions  of 
acres  of  wheat  are  annually  overrun  with  weeds,  and  that  sod  lauds, 
imperfectly  pulverized,  often  yield  larger  crops  than  the  same  soil  in  a 
better  mechanical  condition  but  thoroughly  seeded  with  wild  plants  of 
rampant  growth,  ought  to  suggest  the  probable  success  of  a  system  of 
cultivation  of  growing  wheat  whereby  it  might  have  unchecked  oppor- 
tunity for  growth,  tillering,  and  perfect  ripening,  with  such  robustness 
of  stalk  as  to  preclude  the  liability  of  falling,  and  consequent  imperfec- 
tion and  loss  of  grain. 

Several  correspondents  of  the  Department  acted  upon  these  sugges- 
tions, and  reported  favorable  results.  One,  in  Bock  County,  Wisconsin, 
cultivated  ten  acres,  planted  in  drills  fourteen  inches  apart,  with  two 
pecks  of  seed  per  acre,  with  success  so  marked  as  to  induce  hioi  to  put 
in  seventeen  acres  more. 

Mr.  R.  A.  Gilpin,  of  West  Chester,  Pa.,  in  1866  planted  one  acre  with 
three  pecks  of  seed  in  drills  twenty  inches  apart,  and  drilled  the  remain- 
der of  the  field  at  intervals  of  ten  inches.  In  the  spring,  when  the 
ground  had  become  sufficiently  dry,  a  small  garden  hoe-harrow  was  nm 
between  the  wide  rows,  working  three  inches  deep.  "  The  wheat  took  a 
rapid  start  and  outgrew  the  rest  of  the  field.  As  the  season  advanced 
it  grew  tall  and  strong,  and  no  amount  of  wind  or  rain  had  any  effect 
to  lay  it  down.  When  the  heads  formed,  their  greater  length  was  appar- 
ent. It  was  backward  in  ripening,  and  the  rest  of  the  field  was  cut  and 
hauled  in  before  this  was  ripe.^  But  the  single  acre  yielded  twenty- 
three  bushels,  while  the  remainder  of  the  field  produced  only  nine 
bushels  per  acre.  Thus  a  single  hoeing  produced  fourteen  bushels  on  an 
Acre,  or  155  per  cent,  increase,  worth  at  the  current  value  $30,  besides 
saving  one-half  of  the  value  of  the  seed.  A  large  number  of  results 
like  these,  definite  and  particular,  in  varied  circumstances  of  soil,  cli- 
mate, and  condition,  would  test  the  pecuniary  advantage  of  horse- 
hoeing  wheat. 

METHODS  OP  SEEDING  COMPAEED, 

The  following  is  a  report  of  an  experiment  made  by  a  member  of  the 
Gtoodhue  Farmer^s  Club,  Minnesota,  with  three  fields  seeded  to  spring 
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wheat  of  the  China  Tea  variety.  The  statement  exhibits,  amon^  other 
points,  the  great  advantage  arising  from  a  proper  method  of  drilling,  in 
giving  e-qual  growth  to  the  wheat  plants  and  sufficient  room  for  tneir 
development. 

Field  No.  1,  two  bushels  of  seed  per  acre,  sown  with  broadcast  sower 
and  cultivator  combined,  the  seed  being  planted  at  depths  varying  from 
one  to  four  inches.  Field  No.  2,  five  pecks  per  acre,  sown  in  drills,  east 
and  west,  two  and  a  half  inches  deep.  Field  No.  3,  three  pecks  per 
acre,  sown  in  drills,  east  and  west,  two  and  a  half  inches  deepj  eighteen 
inches  apart ;  cultivated  but  once,  when  about  a  foot  high,  with  a  flve- 
toothed  walking  cultivator,  at  an  expense  of  one  dollar  per  acre. 

Remits. — No.  1,  good  wheat,  hea^l  medium  in  length,  weD  Oiled,  and 
standing  thick  on  the  ground  j  unequal  in  growth,  some  straws  being 
five  and  six  feet  long,  others  only  two  feet;  some  heads  very  green, 
others  ripe;  estimate  yield  twenty  to  twenty-five  bushels  per  acre. 
No.  2  had  a  better  color  during  growth  than  No.  1,  and  was  very  even  in 
straw  and  degree  of  ripeness;  heads  about  even,  of  eortra  len.gth; 
bundles  vcary  heavy ;  estimated  yield,  thirty  bushels  per  acre.  No.  3 
was  extra  at  all  times,  its  unusual  deep-green  color  and  broad  leaves 
attracting  much  attention ;  no  one  supposed  it  the  same  kind  of  grain 
as  lots  1  and  2 ;  it  stooled  out  much  more  than  either,  and  was  uniform 
in  ripeness  and  length  of  straw;  estimated  yield,  thirty-five  to  forty 
bushels  per  acre. 

The  Club  concluded  that  they  had  been  in  the  habit  of  using  too  much 
seed  for  spring  wheat,  and  that  wheat  needs  cultivation. 

THE  PROPER  TnVTR  TO  HARVEST. 

Several  experiments  touching  the  proper  time  for  harvesting  wheat 
are  detailed  in  agricultural  papers  published  in  different  sections  of  the 
country,  the  results  of  which  are  corroborative  of  the  theory,  already 
well  established,  that  wheat  should  be  cut  when  the  grain  is  in  the  dough 
state.  The  yield  of  flour  is  then  greatest  in  quantity  and  best  in  qu$- 
ity,  and  the  straw  also  is  in  the  best  condition.  The  principle  and  its 
exemplification  in  practice  will  be  found  fully  set  forth  in  the  reports  of 
this  Department  for  1850,  (p.  102,)  and  1850,  (p.  240.)  Wheat  grown  for 
seed  should,  of  coufse,  stand  till  ripe. 

WHEAT  APTER  OLOYER. 

With  regard  to  the  peculiar  influence  of  the  red  clover  crop  on  the 
subsequent  growth  of  wheat.  Professor  Voelcker,  reporting  on  experi- 
mental trials,  in  the  Journal  of  the  Royal  Agricultural  Society  of  Eng- 
land for  1808,  says :  "  The  heaviest  crops  of  clover  removed  from  the 
soil  appear  to  render  it  more  capable  of  yielding  a  good  crop  of  wheat. 
The  addition  of  even  powerful  saline  manures  (sui)erphosphate  of  lime, 
mixed  alkalies^  &c.)  seems  hardly  to  improve  the  subsequent  wheat 
crop.  •  ♦  •  ♦  •  It  is  a  fact  that  after  a  heavy  crop  of  clover  car- 
ried off  as  hay,  the  land,  far  from  being  less  fertile  than  before,  is  pecu- 
liarly well  adapted,  even  without  the  Edition  of  manure,  to  bear  a  good 
crop  of  wheat  the  following  year,  provided  the  season  oe  favorable  to 
its  growth.  •  ♦  •  •  Clover  mown  twice  leaves  the  land  id  a  better 
condition,  as  regarding  its  whea^p^oducing  capabilities,  than  when 
mown  once  only  for  hay,  and  the  second  crop  fed  off  the  land  by  sheep." 

Further  remarks  are,  in  substance,  that  land  whereon  [A]  clover  has 
been  grown  for  seed  the  preceding^year  appears  to  yield  a  still  better 
27 
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crop  of  wheat  than  when  [B]  the  clover  is  mown  twice  for  hay,  or  when 
[0]  mown  once  and  afterwards  fed  off  by  sheep.  Among  the  stated 
resnlts  of  the  professor's  investigations  are  the  following :  Ist.  Dnring 
the  growth  of  clover  a  large  amount  of  nitrogenous  matter  accumulates 
in  the  soil.  2d.  This  accumulation,  which  is  greatest  in  the  surface  soil, 
is  due  to  decaying  leaves  dropped  during  the  growth  of  clover,  ai^d  to 
an  abundance  of  roots  containing,  when  diy,  from  one  and  three-quar- 
ters to  two  per  cent,  of  nitrogen.  3d.  The  clover  roots  are  stronger  and 
more  numerous,  and  more  leaves  fall  to  the  ground,  in  case  A  than  in 
case  B.  4th.  In  case  0  the  development  of  clover  roots  is  diecked,  and 
the  consequent  loss  of  fertilization  is  not  sufficiently  counterbalanced  by 
the  excrements  of  the  sheep  on  the  land.  The  subjoined  table  repre- 
sents certain  comparative  effects  of  cases  A  and  B. 


▲.  Clover  soil  onoe  mown  uid 
then  left  for  seed. 

B.  Olorer  soil  twice  mown. 

First 
ifac  inches. 

SeooDd 
■ixinohes. 

Third 
six  inches. 

First 
six  inches. 

Beoond 
six  inches. 

Third 
sixinoheft 

Pwpyptttge  of  nitrogen  in 
Xonftl  to  Ammonift  -, 

.189 
,289 

.ite 

.089 
.108 

:i8 

.099 
.118 

.064 
.078 

Another  deduction  is  thus  given :  "  Clover  not  only  provides  abundance 
of  nitrogenous  food,  but  delivers  this  food  in  a  readily  available  form 
(as  nitrates)  more  gradually  and  continuously,  and,  consequently,  with 
more  certainty  of  a  good  result  than  such  food  can  be  applied  to  the 
land  in  the  shape  of  nitrogenous  spring  top-dressings." 

THE  BOTHAMPSTED  EXPEBIMENTS. 

The  following  is  a  brief  summary  of  experiments  of  J.  B.  Lawes, 
Eothampsted,  Herts,  England,  on  different  plots  of  wheat  for  the  last  six 
years;  being  in  continuation  of  like  experiments  on  the  same  areas 
made  annually  since  1852.  During  the  whole  seventeen  years  "  the  same 
clescriptiou  and  amount  of  manure  have  been  applied  on  the  same  plot 
each  year.  lu  ever>'  other  respect  the  treatment  has  been  the  same  over 
all  the  plots  each  year,  and  as  nearly  as  possible  the  same  year  after 
year.  The  vtuiation  in  the  product  from  year  to  year  may,  therefore, 
be  considered  as  almost  entirely  due  to  the  varying  character  of  the 
seasons."  Plots  numbered  3,  2,  and  9,  are  nearly  one-third  of  an  acre 
each,  and  plots  numbered  7  and  8  are  each  nearly  two-thirds  of  an  acre. 
The  results  are  given  as  follows : 


riots. 


How  manured  each  year. 


ITnmanured , 

Farm -yard  manure. 
A  rtiflcial  manure ... . 
Artiilcial  mannro — 
Arttiloial  manure 


Average  of  7,  8,  and  9 55 


Harvests.    Buahels  of  dressed  wheat  per  aore. 

n 

1863. 

1864. 

1865. 

1866. 

1867. 

1668. 

i 

51 

13J 

i 

30 

it 

S7j 

30 
S9{ 

161 

39i 

46 

471 

351                ^ 

55      1      49 

m 

31J 

874 

441 

3C| 
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How  manored  each  year. 

• 

Harvests.    Ayerage  weight  per  bushel,  (lbs.) 

Plots. 

1683. 

1864. 

1865. 

1866. 

1867. 

i86e. 

3r 

UnmaniiTed \ 

Manored 

08.7 
03.9 

03.0 

eaL9 

60.6 
6L4 

61.3 
6a9 

56.1 
6a8 

61.0 
61.5 

.57.4 
59.0 

Here  is  an  increase  of  folly  two  and  a  half  x>er  cent,  m  weight  per 
bushel,  as  the  result  of  manuring. 

The  experience  thus  set  forth  will  caution  tiie  farmer  not  to  make  the 
production  of  a  single  season  the  criterion  for  a  given  method  of  culture. 
In  forming  his  judgment,  he  should  con^der  whether  the  season  fairly 
represents  the  average  of  several  years.  And,  in  determining  this  point, 
the  state  of  surrounding  crops  will  generally  afford  much  assistance. 

It  should  be  observed  that  the  above-mentioned  areas  were  all  under  a 
high  degree  of  mechanical  culture.  The  years  1867  and  1868  were  exer- 
tional ^roughout  England,  as  regarding  the  wheat  crop ;  the  former 
year  exhibiting  a  yield  unusally  small,  the  latter  a  remarkably  abund- 
ant production. 

This  average  result  of  sixteen  annual  experiments  is  interesting  and 
instructivey  tending  to  show — ^indeed  actually  showing— that  English 
solL  unmanured,  though  thoroughly  tilled,  yields  little  more  than  the 
average  product  of  unmanured  American  soil  indiffSerently  tilled.  It 
also  teadies  the  necessity,  as  well  as  the  profit,  of  liberal  manuring. 
The  increase  effected  by  barn-yard  manure  was  138  per  cent.,  and  by 
the  application  of  various  fertilizers,  148  per  cent— in  bushels,  respect- 
ively, 20|  and  ^1},  wortii,  a4}  average  rates  for  the  period,  at  least  $26 
and  $27.  This  is  far  more  than  thecostof  the  fertilizers,  leaving  a  rent- 
paying  profit.  Our  own  wheat-growecs  should  ponder  mese  results  and 
profit  by  them. 

IlfDIAN  CORN. 


FEHTILIZEBS  OOMPABED. 

John  May,  of  Winthrop,  Maine,  on  84  square  rods,  fertilized  with  ^ 
loads  of  barnyard  manure  and  a  tablespoonfiil  of  Gee's  superphosphate 
in  each  hiU,  grew  39  bushels  of  com  and  other  products,  costing  $38, 
and  worth  $69  60. 

Another  correspondent  states  that  he  has  been  in  the  habit,  every  few 
days  during  the  Ml  and  winter,  of  spreading  dry  muck  over  the  drop- 
pings from  his  hen-roosts.  In  the  spring  his  hen-house  afforded  him  a 
pile  of  excellent  home-made  gutoo,  which  was  shoveled  over  several 
times,  becoming  finally  pulvenzed,  and  no  more  unpleasant  to  handle 
than  dry  earth.  It  was  used  on  a  late  piece  of  com,  a  handful  in  each 
hill.  The  com  soon  caught  up  with  that  planted  ten  days  earlier,  ripened 
quite  as  soon,  and  gave  a  better  yield.  It  grew  so  fast  that  the  cut- 
worm could  make  no  impression  on  it. 

E.  E.  Townley,  of  Vermont,  reports  the  following  experiment:  The  land 
and  cultivation  were  uniform— inverted  greensward^eavily  manured  on 
the  surfece.  The  fertilizers  were  put  in  the  hill.  JBach  plot  contained 
two  rows  through  the  field.  Plot  No.  1,  not  manured ;  product,  2|  baskets 
of  eaffs  of  com.  Ko.  2,  fertilized  with  a  compost  of  hen-manure,  ashes, 
plaster,  and  earth;  product,  2^  baskets.  Ko.  3,  Lodl  ManuflEusturing 
Company's  poudrette;  product,  3:|  baskets.    No.  4,  rotten  barn-yard 
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manure ;  product,  4J  baskets.  Ifo.  6,  hog  manui'e ;  product,  5  baskets 
No.  6,  Bradley's  XL  superphosphate ;  product,  5  baskets.  The  degree 
of  soundness  was  in  proportion  to  the  yield,  the  last  beii\g  best. 

"J,  M.  M.,''  Raynham,  Massachusetts. — Land  poor,  gravelly,  and  moist; 
was  turned  over  in  September,  but  no  manure  spread.  May  25,. five 
rows  of  <M)m  were  planted,  fifty-five  hills  in  a  row,  the  hills  four  feet  apart 
each  way.  Row  No.  1 :  a  large  shovelful  of  first-rate  manure  was  put  in 
each  hill ;  product,  81  pounds  of  com,  of  which  five  pounds  were  unsound. 
No.  2:  no  manure:  product,  49  pounds,  of  which  W  pounds  were  unsound. 
No.  3:  one  and  a  half  bushels  compost  of  plaster,  ashes,  and  b(^n-manure; 
product,  64^  pounds — 4j  pounds  unsound.  No.  4:  twenty  pounds  suikmt- 
phosphate  of  lime,  thoroughly  mixed  with  the  soil;  product,  71. J  pounds 
— 2h  pounds  unsound.  No.  5:  one  bushel  Lodi  poudrette;  product,  62J 
pounds— 3^  pounds  unsound.  The  com  was  busked  on  the  hills  and  the 
ears  of  each  row  were  weighed  separately.  The  row  with  manure  ^ield^ 
the  most  corn,  that  with  the  superphosphate  ranking  next  and  giving 
the  smallest  quantity  of  imsound  com. 

Beiy  amin  Caswell,  Rhode  Island. — Cultivate<l  one  acre  of  new  ground. 
Spread  on  the  sod  in  the  spring  twenty  ox-cart  loads  of  bam  manure  mixed 
with  sand  in  the  bam  cellar;  plowed  seven  inches  deep;  harrowed  thor- 
oughly; then  with  shallow  farrows  marked  twenty-five  hills  to  a  square 
rod,  and  dropped  in  each  hill  three  kernels  of  com  with  a  small  spoonful 
of  droppings  from  the  hen-roost  mixed  with  sand;  hoed  twice,  grass  be- 
ing sown  at  the  last  hoeing ;  yiehl,  75|  bushels. 

Experiment  at  the  East  Pennsylvania  Exjierimentid  Farm. — A  timo- 
thy sod  plowed  late  in  spring,  put  in  good  order,  and  planted  May  27th. 
The  "chemical  solution  "  mentioned  in  Nos.  3  and  7 of  the  following  table 
was  composed  of  four  ounc-es  carbonate  of  ammonia,  four  ounces  nitrate 
of  potash,  four  ounces  sulphate  of  iron,  four  ounces  sulphate  of  magne- 
sia, and  one  gallon  of  water.  The  solution  appeared  to  do  neither  good 
nor  harm.  The  seed  employed  in  Nos.  1  to  4  is  particularized  as  a  light, 
yellow,  long  kerneL  In  Nos.  5  to  20,  "  a  darker  yellow,  perhaps  a  little 
earlier.'' 


Dry  seed,  no  fertilizer 

SeedaoAked  16  hours  io  pore  water 

Seed  soaked  Itf  boars  is  chemical  iolation 

Dry  seed,  no  fprtillaer 

Dry  seed,  no  fertiliser 

S€iM)  soaked  16  hours  in  pure  water 

81^  soaked  16  hours  in  chemical  solution 

Wliann's  phospliate  in  hill,  VUO  pounds  to  acre.. 
Uewes's  phospoato  in  hill,  SOO  pounds  to  aci^e — 
Bangh's  Chicago  fertilizer,  200  pounds  to  acre  .. 
Harrison's  plant  fertilizer.  SOO  pounds  to  acre... 

Moro  Philip's  nhosphate,  200  pounds  to  acre 

Shoemakers  pnuine 

Baugh's  raw-lN>ne  phosphate 

Bowers's  complete  manure 

Hen-manure,  not  weighed,  haod(^  to  hill 

Dry  seed,  no  fertilizer 

Dry  seed.  00  fertiliicr 

Dry  seed,  no  fertilizer,  covered  3  inchea  deep ... 
Dry  seed,  no  fbrtilizor,  1  inch  deep 
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PEOPEE  DEPTH  OF  ^EED. 

A  Pennsylvania  fanner,  experimenting  in  planting  corn  at  various 
depths,  planted  com  with  a  pointed  stick  at  depths  of  one,  one  and  a 
half,  two  inches,  &c.,  down  to  six  inches.  The  grains  planted  at  one 
inch  came  up  in  eight  and  three-quarter  days.  Those  at  one  and  a  half 
inches  came  up  in  nine  and  a  quainter  days.  Those  at  depths  from  two 
to  five  inches  came  up  in  x>eriods  ranging  from  ten  to  eighteen  days,  pro- 
portional to  the  depth  of  seed.  Of  those  at  five  and  a  half  inches,  only 
ten  grains  came  up.  Those  at  six  inches  did  not  make  their  appearance 
lit  aU.  Of  those  at  five  inches  only  forty-two  grains  attained  a  height  of 
^  to  eight  inches.  Those  planted  at  the  depUi  of  four  and  a  half  inches 
produced  no  ears  of  fuU  size.  Those  at  one  and  a  half  inch  produced 
far  the  best  com.  Those  at  one  and  two  inches  gave  sound  ears,  but  in- 
terior to  those  just  mentioned.-  He  concludes  that  the  proper  depth  for 
planting  com  is  from  one  and  a  half  to  two  inches.  This  may  stand  as 
a  general  mle,  but  it  cannot  be  made  an  absolute  guide,  in  view  of  the 
conditions  of  diverse  soils. 

ROOT    CUIiTURE. 

EXl>l!iIllMENTS  IN  TUBNIP  CTJLTTJKE. 

The  prominence  of  root  culture  in  the  agiiculturad.  system  of  Great 
Britain  is  well  known,  though  the  value  of  the  product  and  the  quan- 
tity obtained  per  acre  by  good  culture  in  a  favoring  climate  are  not 
fillly  understood.  In  the  Transactions  of  flie  Highland  Agricultural 
Society  of  Scotland  for  1868  is  published  a  report  of  experiments  made 
by  Mr.  Henry  Shaw,,  with  different  varieties  of  turnips.  Upon  this  re- 
sult a  gold  medal  was  awarded  to  him  by  the  society.  I'he  field  on 
which  the  experiments  were  made  had  a  southern  exposure,  a*>out 
seven  hundred  feet  above  the  sea  level,  its  soil  being  a  light  loam,  daife 
in  color,  especially  adapted  to  grass  and  turnips ;  the  subsoil,  a  strong, 
brownish  clay.  The  land  had  been  subjected  to  a  six-course  rotation ; 
one  year  in  mowing,  three  in  pasture,  followed  the  fifth  year  by  oats, 
and  the  next  year  by  turnips.  Sixteen  varieties  of  turnips  were  sown  in 
plots  measuring  one-eighth  of  an  acre  each.  Each  of  these  allotments 
was  manured  with  two  and  a  half  cubic  yards  of  farmyard  dung  and 
twenty-eight  pounds  of  dissolved  bone ;  excepting  the  plots  sown  with 
Svvedes,  whereon  this  quantity  of  dissolved  bone  was  doubled,  the  amount 
of  dung  being  the  same.  The  product  per  imperial  acre  is  given  in  the 
accompanying  table,  fractions  of  hundred- weights  not  reported : 


Kind. 


WHTTK  TUKN  IPS, 

Comroon  White  Globe 

Tankard  Globe 

Pomernninn  White  Globe  . . 

Grajstoue  Globe 

Ited-top  Globe 

TEUiOW  TUKSIPi. 

Eftriy  Bnllook  Yellow 

Aberdeen  Biillack  Yellow.. 
Dale's  HybridYcllow 


Prodact 


Tont. 

Cfwt 

25 

15 

24 

10 

26 

00 

25 

19 

25 

4 

S3 

15 

S3 

2 

S2 

6 

Kind. 


Old  'tf  eldrnm  Yellow 

Xweeddolo  Pnrple-top  Yellow, 
Aberdeen  Pnrple-top  Yollow  . 

SWM 

Bangholme  Swede 

Bmnxe  or  Einiddie's  Swede ... 

Shf  pherd'R  Swede 

Skirving's  Improved  Swede... 
Skirring's  King  of  the  Swedes 


Product. 


Tons, 

OwL 

24 

3 

21 

3 

21 

15 

19 

18 

19 

14 

21 

7 

20 

G 

19 

15 

Mr.  John  Milne  also  received  a  gold  medal  from  the  Highland  Society 
for  exi)erimente  made  during  three  consecutive  years  on  a  farm  in  Aber- 
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deenshire.  designed  to  test  the  comparative  productiveness  of  varieties. 
The  field  nad  a  light  soil,  suitable  to  turnips,  resting  on  a  clay  slate;  and 
had  been  subjected  to  a  five-course  rotation.  In  each  case  the  manures 
applied  per  acre  were  fifteen  yards  (rf  ferm-yard  dung,  one  hundred- 
weight of  Peruvian  guano,  two  hundred-weight  of  bone-dust,  and  two 
hundred-weight  of  superphosphate.  The  results  are  given  by  Mr.  Milne 
in  tons  and  thousandths  of  a  ton.  The  abstract  here  presented  is  confined 
to  varieties  of  Swedes : 


Variette*. 

1864. 

1865. 

1866. 

DnunmoDd's  Extra  Improved 

Ton$. 
15.804 
15.804 
12.946 

laeoe 

16.563 

IS.  051 
11.787 
12.492 
10.075 
13.001 

Tons. 

16.850 

BaatLothian 

14.SS0 

Qreen-top , 

14.700 

Laing's 

13.150 

BuigholnM^ .... 

The  report  states  that  the  turnip  degenerates,  if  sown  for  a  few  suc- 
cessive years  on  poor,  unmanured  soil,  from  a  large  fleshy  bulb  to  a  small, 
elongated  fibrous  root;  and  years  of  careful  cultivation  are  required  to 
restore  it  to  its  former  value.  Hence  the  use  of  seed  grown  for  a  series 
of  years  from  full-sized,  transplanted  bulbs  is  urged;  and  it  is  claimed 
that  the  difference  in  productiveness  between  two  varieties,  or  two  sam- 
ples of  the  same  variety,  may  be  wholly  owing  to  the  method  in  which 
the  seed  has  been  raisea. 

Mr.  Eussell  Swanwick,  in  1865,  made  experiments  showing  the  effect 
of  different  fertilizers  for  turnips.  The  soil  experimented  on  was  a  mod- 
erately heavy  loam.  The  previous  crop  was  wheat.  The  dressings  were 
sown  May  37,  in  drills,  which  were  then  ridged  in  and  sown  with  white 
globe  turnip  seed.  The  turnips  were  pulled  and  weighed  in  the  last 
week  of  November.  The  following  table  states  the  manures  applied, 
and  the  yield,  per  acre : 


liaunres. 


None .-... 

KOBO 

Glue 

Dissolved  coproliteB . . 

Glue 

Dissolved  bone-ash. . . 

Glue 

Dissolved  bones 

Gkie 

Bolivian  g^oano 

Glue 

Dissolved  ooprolites  . 
Dissolved  bone-ash .. . 


Amount 
of  manure 
applieil. 


Owt.Lh8. 


70> 

70  5 

70? 

70  5 

70? 

P75 

70/ 

245 

70 

70 

70 


Tona.  (hot. 

12  17 

12  iSf 

10  8| 

IR  111 

16  16} 

16  lOi 

16  9| 

13  5| 

14  9 


Honnres. 


Bolivian  guano 

Sal  ammoniac 

Sal  ammoniac 

Bolivian  guano 

Sal  ammoniac 

Dissolved  bones 

Sal  ammoniac 

Dissolved  bone-ash . . . 

Sal  ammoniac 

Dissolved  coprolites . . 
Twelve  t<His  of  dung. . 
Three  cwt.  of  guano  . 


Amount 
of  manure 
applied. 


OioLLba. 
3  24 
1  105 
I  105^ 
3  84  5 
I  105  < 
5  87  5 
1  105? 
5  70  5 
1  105? 
5    705 


Yield  of 
turnips. 


Tom.Owt» 

16  Oi 

17  11 

17  4 

18  3 
17  10^ 
It]  Id] 
IH  14| 


BOOT  CHLTXJBE  W  MARYI.AND. 

Many  have  doubted  the  desirability  of  attempting  root  culture  in  this 
country,  south  of  forty  degrees  north  latitude.  It  has  been  found  a  pro- 
lific and  profitable  culture  in  many  localities.  Mr.  George  F.  Armor, 
of  Ellwood,  Baltimore  County,  Maryland,  communicates  the  following 
result  of  an  experiment  in  the  culture  of  the  mangold- wurzel,  undertaken 
to  test  the  profit  of  such  a  crop  in  that  neighborhood.  The  yield,  as 
will  be  seen,  was  something  more  than  four  bushels  to  the  square  rod, 
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or  about  700  bushels  per  acre,  produced  at  a  cost  of  a  little  more  than 
ten  cents  per  bushel : 

"  I  had  a  piece  of  ground  prepared,  15  by  120  feet,  southern  exposure, 
slightly  rolling,  but  inclined  to  be  wet.  After  plowing  and  manuiing, 
(with  stable  manure,)  the  seed  was  run  in  driUs  three  feet  apart,  making 
six  rows  120  feet  long,  on  or  about  May  10.  Upon  thinning  out  enough 
plants  were  cast  away  to  have  run  at  least  twelve  rows  additional.  The 
roots  were  gathered  November  8,  and  the  result  was  twenty-eight  bushels. 
The  tops  I  fed  to  the  cattle,  and  they  were  eaten  with  great  avidity,  and 
the  roots  were  greatly  relished.  So  far  as  I  can  judge  from  so  limited  an 
experiment,  the  result  is  highly  satisfactory.  The  whole  cost,  including 
twelve  ounces  of  seed,  (Long  and  Yellow  Globe  mixed,]  at  $1  per  pound, 
tiiree  cultlvatings,  with  use  of  horse,  does  not  exceed  $3,  or  about  $72 
per  acre.'' 

GRASS  AlVD  HAY. 

In  the  report  of  the  Eoyal  Agricultural  Society  of  England  for  1867, 
Professor  Voelcker  states  at  considerable  length  the  results  of  experi- 
ments instituted  by  him  some  years  ago  at  the  Agricultural  OoUege. 
Cirencester,  on  a  level  clover  field  of  calcareous  soU^  both  by  nature  ana 
condition  of  tillage  well  adapted  to  this  plant.  The  exx)erimeiits  were 
especially  directed  toward  establishing  the  proper  period  for  cutting  the 
hay  crop.  Twelve  plots  were  set  apart,  each  measuring  one  rod  square. 
On  these  plots  cuttings  were  made  at  different  period  from  May  26, 
to  July  28  J  some  of  them  being  mown  from  two  to  four  times  each,  others 
only  once.  The  cuttings  were  analyzed  in  such  manner  as  to  exhibit  in 
each  case,  Ist.  The  weight  of  the  fresh-cut  clover;  2d.  The  weight  of  the 
hay  made  therefrom  and  cured  to  a  uniform  standard,  containing  16.7  per 
cent,  of  moisture;  3d.  The  percentigo  of  nutritious  elements  contained 
in  this  hay.  By  estimate  from  the  product  of  a  first  cutting  made  June 
16,  the  yield  of  hay  per  acre  at  that  i)eriod  was  7,557  pounds,  being  the 
greatest  quantity  obtained  at  any  one  mowing.  Analyses  of  the  cuttings 
of  the  different  periods  show  furthermore  that  at  this  time  the  hay  con- 
tained the  greatest  proportional  amount  of  nutriment.  In  the  plots  first 
cut  at  dates  earlier  or  later  than  that  just  mentioned,  deficiendes  in 
quality  and  total  yield  were  in  approximate  proportion  to  the  differences 
of  time  observable  between  said  dates  and  the  period  of  best  production,^ 
namely,  June  16.  As  an  indicatory  example,  Plot  Ko.  5  was  first  cut  June 
2,  yielding  5,372  pounds  of  hay,  and  again  mowed  June  16,  yielding  102 
pounds.  Total  yield  of  Plot  No.  6,  up  to  date  of  June  16,  5,474  pounds; 
thus  exhibiting,  when  compared  with  No.  7,  not  only  a  deficiency  in 
average  quality,  but  also  a  deficiency  in  quantity  of  at  least  2^083  pounds. 

Deduction :  Cut  at  the  period  when  the  clover  plant  contams  its  great- 
est proportion  of  nutriment,  and  before  the  ripening  of  the  seed.  A  cur- 
rent agricultural  rule  expresses  the  principle :  ••  Cut  when  one-half  of 
the  heads  are  browned."  A  like  principle  is  involved  in  the  cutting  of 
the  other  grasses. 

OTJRINa  HAY. 

F.  V.  StewaiA,  Farmington,  Maine,  states  that  his  practice  has  been 
to  commence  cutting  the  grass  when  in  "  the  second  blossom,^  which 
occurs  generally  in  his  section  from  the  10th  to  the  16th  of  July,  He 
begins  mowing  with  the  machine  as  soon  as  the  dew  is  completely  off, 
And  about  one  o^clook  commences  to  rake  and  haul  in,  following  the 
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course  of  the  machine,  and  getting  aU  in  before  the  dew  begins  to  fieJL 
Each  subsequent  day's  gathering  is  pnt  on  the  same  mow  until  the  band 
is  fcdl,  and  at  the  top  of  tiie  mow  a  layer  of  straw  or  old  hay  is  placed 
one  and  a  half  foot  deep.  Mr.  Stewart  claims  that  this  absorbs  the 
moisture  given  off  by  the  heating  process^  and  that  the  hay  is  bright, 
sweet,  and  of  delicate  flavor,  and  is  especially  sought  by  stock.  He 
states  that  he  has  never  known  a  failure  where  this  plan  was  closely  fol- 
lowed, and  if  attempts  prove  unsuccessful  it  must  be  that  there  was 
dew  on  the  grass  when  cut,  or  that  it  was  cut  at  too  early  a  stage  of 
growth. 

At  the  industrial  College  of  Maine,  situated  at  Orono,  in  that  State, 
four  tons  of  hay,  chiefly  timothy  and  red-top,  were  put  in  one  mow  with 
"  no  making,  and  no  forei^  moisture  in  the  grass."  Old  straw  to  the 
depth  of  a  foot  or  more  was  pitched  on  the  top  of  the  mow.  The  result 
was  a  complete  loss.  The  hay  was  cut  July  18,  about  11  a.  m.,  and 
hauled  into  the  bam  about  2  p.  m.  The  quaUflcaiion  of  <^  no  making^ 
sufficiently  explains  the  result 

B.  F.  Eteed,  of  Greene  County,  Ohio,  stated  in  the  district  agricultural 
convention,  that  he  stored  his  timotny  and  clover  in  the  bam,  quite 
green,  making  chimneys,  so  to  speak,  in  the  mow,  by  putting  barrels  on 
the  mow  floor  and  drawing  them  up  as  the  hay  was  stowed  about  tbeni. 
thus  leaving  ventilators  which  permit  air  to  pass  through  the  hay  and 
cure  it  in  the  mow. 

LIQUID  MAKURE  ON  GRASS  LAND. 

Two  experiments  were  made  by  J.  V.  Howill,  Cherry  Valley,  Penn- 
sylvania. The  first  was  on  pasture,  the  soil  sandy,  subsoil  sandy  gravel, 
and  perfectly  dry.  Four  acres  of  the  field  were  dressed  in  February 
with  excellent  bam-yard  manure,  at  the  rate  of  twelve  two-horse  loads 
per  acre.  The  remainder  of  the  field  (about  an  acre)  was  manured  with 
Uquid  from  the  bam-yard.  In  the  sprmg,  the  appearance  of  the  grass, 
in  color,  height,  and  thickness  of  the  sward,  was  in  favor  of  the 
liquid  manure,  and  during  the  summer  this  acre  was  greatly  preferred 
by  the  cows.  In  the  second  experiment,  a  small  portion  of  the  field  was 
manured  with  a  compost  of  night-soil  and  wood-mold,  and  the  remain- 
der with  liquid  manure;  when  the  lot  was  mowed,  the  line  between 
them  could  be  easily  traced,  and  the  difference  was  strongly  in  favor  of 
the  liquid  manure. 

DBT  AND  WET  MEADOW. 

The  secretary  of  a  "s^ial  farmers'  dub"  in  Pennsylvauia  narrates 
the  experience  of  three  members  of  the  dub.  The  several  statements 
will  be  designated  A.  B,  and  0. 

A. — A  meadow  oi  forty  acres  was  brought  into  fine  condition  by 
draining  wet  portions,  paring  down  tufts  of  coarse  grass,  and  then 
administering  a  dressing  of  lime,  followed  by  a  light  one  of  bone-dust 
Subsequently  a  portion  of  the  meadow  was  dressed  with  a  light  coat  ol 
su|)eri>bosphate  and  cut  for  hay,  of  which  nine  tons  of  excellent  quality 
were  obtained  from  seven  acres.  The  cattle  were  kept  firom  the  low 
meadow  whenever  it  was  Very  wet.  Great  benefit  was  derived  from  th© 
application  of  ground  plaster  to  the  dry  meadow,  but  not  from  its  appli- 
cation to  the  wet. 

B. — ^A  meadow  of  twenty  acres  was  divided  into  plots  running  the 
whole  length  of  the  mead!ow,  each  containing  wet  portions  as  wdl  9B 
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dry,  and  eaeb  evenly  prepared  throaghont  its  entire  length  with  a 
special  fertilizer.  At  the  end  of  four  years  the  results  are  reported. 
The  subjoined  table  indicates  the  application  made  to  each  particular 
plot,  (with  the  cost  per  acre  so  far  as  given  in  the  original  narration,) 
and  the  effect  exhibited  on  the  dry  and  on  the  wet  portions  of  each  plot. 
The  figure  1  is  used  as  the  index  of  best  production  5  2,  as  that  of  second 
in  excellence,  &c. : 


F«rtmzon. 

Cost  per 
acre. 

mea(U>w. 

Wet 

meadow. 

Salt  and  lime 

1 

■ 

5 
6 

9 

SuDerDhosohato *- 

♦4  50 
4  00 
225 
350 
500 

5 

BOne^'Offt-  -. ...,..,^r.,,-.n^---,--r--,-,.'^^Tr^-,^-.,^.. -, 

3 

Salt        

4 

CftTifltio  limo. ....i^i^^.i-- 

] 

Gnano r 

6 

The  salt  and  lime  were  in  the  proportion  of  three  bushels  of  salt  to  five 
of  lime,  mixed  about  three  months  before  use  and  afterward  shoveled 
over  several  times.  It  was  applied  broadcast  at  the  rate  of  eight  bushels 
per  acre. 

0. — ^About  ten  yeais  ago  a  "fine,  large  meadow"  was  di\ided  into  two 
portions,  the  one  dry,  the  other  wet.  The  former  was  subdivided  into 
several  plots.  One  of  these  was  dressed  with  caustic  lime  at  the  rate  of 
twenty-five  bushels  to  the  acre.  The  other  plots  were  dressed  with  air- 
slacked  lime  in  quantities  varying  from  twenty  bushels  to  sixtv  bushels 
per  acre.  That  treated  with  caustic  lime  has  always  produced  the  best 
pasture  since  the  fall  following  the  time  of  application.  In  the  wet  por- 
tion was  included  a  "low,  wet  flat.''  It  should  be  remarked  that  in  the 
report  made  respecting  this  portion,  a  serious  omission  occurs,  as  the 
statement  of  efiects  seems  to  be  confined  to  recent  appearances^  and 
does  not  point  out  relative  states  from  season  to  season.  Subdivisions 
of  this  low.  wet  meadow  were  treated  with  various  fertilizers.  The  fol- 
lowing applications  made  to  seven  of  the  plots  are  named  in  the  order  of 
best  effect,  commencing  with  the  first  in  excellence :  1,  caustic  lime,  at 
$3  25  per  acre :  2,  an  animal  compost  formed  of  the  carcass  of  a  dead 
horse,  a  load  or  rough  hair,  earth,  and  common  plaster;  3,  salt,  at  $3 
per  acre ;  4,  superphosphate,  at  $5  per  acre;  5,  guano,  at  $5  per  acre; 
6,  plaster  and  salt ;  7,  nothing. 

The  wet  meadow  of  B^  and  the  "  low,  wet  flat '^  of  0,  api>ear  to  exhibit 
similar  conditions,  promment  among  which  is  a  sour  and  stagnant  state 
of  soiL  Against  this  condition  ttie  caustic  lime  proves  a  powerful 
Acmedy,  (esi)ecially  when  accompanying  draining,)  attacking  injurious 
bog-acids,  forming  new  combinations  with  them,  and  thereby  setting  free 
valuable  elements  of  nutrition  which  had  previously  been  held  inactive. 
In  the  dry  meadow  of  B.  the  salt  and  lime  mixture  stands  first,  as  the 
sweetening  effect  of  the  lime  is  there  not  needed  in  so  great  degree.  In 
the  dry  meadow  of  C,  however,  there  appears  to  have  existed  an  acidity 
which  required  the  action  of  caustic  lime.  In  B,  as  weU  as  in  A,  is 
indicated  the  necessity  of  discrimination  in  the  use  of  plaster  as  being 
suitable  rather  to  dry  than  to  wet  soils.  A  also  points  to  the  avoidance 
of  kneading  wet  meadow  by  the  tread  of  cattle. 

MICmaAN  COLLEGE  EXPEBEMENTS. 

The  experiments  of  the  Michigan  Agricultural  College  in  top-dressing 
grass  land  in  the  years  18Gir-'(;5-'6C  are  reproduced  here  in  concise  form, 
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for  purposes  of  comparison.  The  soil  was  a  light  sandy  loam ;  the  area, 
three  and  six-tenths  acres,  divided  into  eight  equal  plots.  The  whole  was 
seeded  to  timothy  and  clover  in  1863,  and  received  no  other  manure  than 
the  below-named  top-dressings,  which  were  applied  May  10, 1864.  No 
subsequent  application  was  made.  Plot  No.  1  was  not  manured.  The  fol- 
lowing table  exhibits  the  top-dressings  applied  to  the  other  plots,  and  also 
the  gain  of  these  manured  plots  over  tiie  unmanured  in  freight  of  hay 
produced.    Plot  No.  1,  not  manured,  yielded  in  1864,  (two  crops,)  4,5d8 


pounds;  in  1865,  (two  crops,)  2,755  pounds;  in 
pounds--total,  8,742  pounds. 


1866,  (one  crop,)  1,389 


Plot, 

Gain  in  pounds  of  mannred  over 
nnmannied. 

Total    per 
cent  gain. 

• 
Top-dresflinga,  leM. 

1864. 

1865. 

1866. 

TotaiL 

s 

2,375 
2,894 
3,274 
3,063 
1,682 
1,788 
2,189 

1,778 
1,058 
1,409 
2.245 
2,503 
3,245 
2,689 

331 
213 

391 

769 

1,042 

1,211 

944 

4.484 
4,166 
5,074 
6.077 
5,227 
6,244 
5,822 

51 
48 
58 
70 
60 
71 
67 

9  bnahels  plaster. 

3 

5  bosbela  WDod-aahea. 

5iO  loads  pnlrerised  mn^ 

20  loads  mnck,  3  buab.  aatt 

3  bushels  salt. 

20  loads  horse-nuurare. 

a 

20  loads  cow^mannra. 

The  top-dressings  were  applied  on  the  young  growth  of  clover  and 
timothy.  At  the  outset  the  lund  was  in  fair  productive  condition,  as  is 
shown  by  the  yield  of  the  plot  not  manured.  The  "  twenty  loads  of 
horse-manure,''  though  not  giving  so  large  an  immediate  yield  as  some 
of  the  other  dressings,  was  the  most  lasting  in  effect  and  gave  the  great- 
est total  yield.  The  "  twenty  loads  of  muck  and  three  bushels  of  salt'' 
gave  a  very  large  percentage  of  immediate  gain,  (indeed  the  largest  per- 
centage in  the  first  crop  of  1864.)  and  stood  only  second  in  rank  as  respect- 
ing total  yield.  Considering  the  cost  of  application,  the  final  results  of 
the  "  three  bushels  of  salt"  are  especially  noticeable,  although  in  imme- 
diate productiveness  it  ranks  comparatively  low ;  for  instance,  as  regard- 
ing the  respective  gains  of  the  several  manured  plots  over  that  not  ma- 
niu^,  in  the  first  crop  of  1864  the  salt  stood  sixth  in  rank,  and  lowest  in 
rank  in  the  complete  yield  of  that  year.  The  "  twenty  loads  of  pulver- 
ized muck  "  gave  the  largest  percentage  of  gain  in  the  complete  yield  of 
the  two  crops  of  1864,  but  stands  third  in  rank  in  the  total  of  the  five 
cropSj  1864-'65-'66.  The  "five  bushels  of  wood-ashes"  stands  third  in 
rank  in  the  complete  yield  of  1864,  and  lowest  in  rank  in  the  final  sum- 
ming-up. 


RECLAIMING  OLD  PASTUEB. 

Renovatioti  of  an  old  MU  pasture  by  Professor  Johnson^  of  Yale  College.-^ 
This  pasture  had  once  been — ^twen^  years  ago — ^in  tolerably  good  con- 
dition ;  but  when  the  work  of  restoration  commenced,  ten  years  ago,  the 
field  was  unproductive,  and  almost  covered  with  low  bushes  and  mossy 
growth.  The  bushes  were  cut,  drains  established,  and  lime  applied  at 
the  rate  of  150  bushels  per  acre  in  the  autumn  and  winter.  In  the  fol- 
lowing spring  the  surface  was  scratched  with  a  fine-toothed  harrow,  red- 
top  seed  sown,  and  a  light  dressing  of  phosphatic  guano  (250  pounds  to 
the  acre)  applied.  The  field  contained  from  five  to  six  acres,  and,  before 
the  dressing,  offered  scant  pasturage  for  one  cow.  In  the  season  of  1868 
it  afforded  aoundant  pasturage  for  five  cows,  the  growth  being  mainly 
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red-top  and  white  clover.  No  farther  dressmg  has  been  applied.  Weeds 
and  scattered  woody  growth  are  annually  cut  off  in  August,  and  a  good 
coating  of  grass  is  left  for  winter  protection.  No  graziog  is  allowed  after 
the  26th  of  October.  In  commenting  on  the  course  pursued,  Professor 
Johnson  remarks  that  the  pasture  had  evidently  been  slowly  undergoing 
a  change  in  its  chemical  constitution — ^hardening  in  some  such  manner 
as  ^'  hard-pan''  forms  in  ocherous  soils.  The  earfli  being  compacted  also 
by  the  tread  of  cattle  around  springs  which  existed  on  the  slope^heflow 
of  water  was  checked  and  the  soil  became  moist  and  spongy.  The  reme- 
dial action  of  the  lime  was  botii  mechanical  and  chemical.  The  soils  of 
the  neighborhood  arc  ferruginous,  and  the  opinion  is  expressed  that  the 
hardeniiig  of  the  land  had,  for  the  most  part,  been  caused  by  the  exist- 
ence therein  of  oxide  of  iron  and  of  acids  resulting  fcom  a  peaty  decom- 
l)osition  of  vegetable  matter. 

FEEDING    STOCK. 

ilr.  William  Bimey,  Springfield,  Massachusetts,  commenced  ten  years 
ago  the  practice  of  cooking  food  for  stock.  The  present  winter  (1868) 
he  feeds  forty-three  head  of  neat  stock,  equivalent  to  thirty-four  mature 
animals ;  also  three  working  horses,  three  three-year-old  colts,  and  three 
yearling  colts.  The  food  is  cooked  in  a  large  steam-box,  holding,  for 
instance,  1,350  pounds  poor  average  quality  of  hay — ^two-thirds  bog  or 
marsh  hay — 112  pounds  wheat  shorts,  and  44  pounds  cotton-seed ;  200  gal- 
lons of  water  are  poured  on  previous  to  the  steaming,  which  takes  live  or 
six  hours,  and  requires  125  pounds  of  coal.  Steaming  is  done  only  twice 
a  week,  tne  food  keeping  warm  three  or  four  days  in  the  box,  even  in 
the  coldest  weather.  Twice  a  day  the  requisite  quantity  of  material  is 
taken  from  the  box.  The  horses,  when  at  work,  receive  four  quarts  of 
com  each  per  day,  sprinkled  on  the  steamed  ftK)d.  Each  milch  cow  has 
also  two  quarts  of  wheat  shorts  per  day.  Boots  fed  raw  are  also  admin- 
istered. The  stock  is  kept  in  good  condition,  carded  and  combed.  The 
temperature  of  the  stable  is  always  above  freezing  point.  A  statement 
of  the  cost  of  the  food  is  given  below.  The  coal  is  charged  to  general 
account;  were  it  added  to  the  following  items  it  would  not  increase  the 
average  daily  cost  to  seventeen  cents : 

1,350  pounds  poor  hay,  at  $12  per  ton $8  10 

112  pounds  bran 1  90 

44  pounds  cotton-seed  meal 99 

Total  cost  of  steamed  food  for  three  and  a  half  days 10  99 

Cost  for  one  dav,  steamed  food $3  14 

lExtra  meal  for  three  horses,  24  pounds 60 

Extra  shorts  for  twenty  cows,  70  pounds 1  19 

12  bushels  roots,  at  16§  cents  per  bushel 2  00 

170  pounds  of  hay,  at  $20  per  ton 1  70 

Daily  cost  of  feeding  52  animals 8  63 

Average  cost,  1G|  cents. 

The  170  pounds  of  good  hay  is  for  noon  lunch — four  or  five  pounds  to 
each  animal,  on  an  average. 
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FEBMENTEB  AM)  OOOEEB  FOOD. 

A  comparison  between  fennented  and  cooked  food  is  given  in  the  fol- 
lowing experiment :  Four  heifers,  practically  equal  in  all  respects,  and 
six  pigs,  &om  one  family,  were  selected.  The  ten  animals  were  separated 
into  equal  lots  by  alternate  choice,  and  were  weighed  at  the  commence- 
ment of  the  experiment  and  weekly  during  its  continuance.  Those  in 
the  one  lot  were  fed  with  fermented  food ;  the  others  with  cooked  food. 
During  the  first  week  the  amount  of  fermented  food  eaten  was  less  than 
the  quantity  of  cooked  food  consumed,  and  the  animals  fed  on  the  fer- 
mented material  made  the  greater  increase  of  live  weight.  During  the 
second  week  those  on  the  cooked  food  made  a  steady  progress ;  those  on 
the  fermented  food  scarce  any.  The  apparent  success  of  the  latter  during 
the  first  week  was  actually  the  result  of  an  accumulation  of  undigested 
matter  in  the  intestines.  The  exx)eriment  was  continued  three  weeks, 
those  fed  on  the  cooked  food  thriving  and  increasing,  the  others  not 
There  was  a  difference  in  the  return  of  the  lots  of  pigs,  in  favor  of  those 
fed  on  cooked  food,  of  £1  Is.  3d. 

FATTENING  HOGS. 

Results  of  Ujcperiments  by  S.  JBT.  Claifj  Bourbon  County,  Kentucky.^ 
Other  conditions  being  similar,  one  bushel  of  dry  com  made  five  pounds 
ten  ounces  of  live  pork  5  one  bushel  of  boiled  com,  fourteen  pounds 
seven  ounces  of  i)ork  5  one  bushel  of  ground  com,  boUcd,  made^  in  one 
instance,  sixteen  pounds  seven  ounces;  in  another,  nearly  eighteen 
pounds  of  iK)rk.  Estimating  the  pork  at  eight  cents  per  pound,  one 
bushel  of  dry  com  made  45  cents'  worth  of  pork;  one  bushel  of  boiled 
com,  $1  14  worth  of  i>otk ;  and  one  bushel  of  ground  com,  boiled, 
$1  30  worth  of  pork. 

Eespecting  these  experiments,  a  western  agricultural  joiurnal  remarks 
that  the  question  of  the  advisability  of  grinding  and  cooking  food  must 
be  considered  in  connection  with  the  circuikistances  of  locSity ;  such, 
for  instance,  as  cost  of  grinding,  expense  of  labor  and  fuel.  The  sug- 
gestion is  made  that  the  method  practiced  by  many  in  Kentucky  may 
be  best  adapted  to  the  majority  of  cases  in  the  West,  viz.,  of  turning  the 
hogs  into  an  unharvestod  field  when  commencing  to  fatten ;  then,  after 
a  few  weeks,  feeding  them  on  corn  in  the  ear  tiU  they  are  pretty  well 
fattened :  and  then  feeding  on  corn-meal  tiU  they  are  in  prime  market- 
able condition. 

According  to  exi)eriments  made  by  the  late  Professor  Mapes,  in  New 
Jersey,  it  required  thirty  pounds  of  raw  com  to  make  as  much  pork  as 
thirteen  pounds  of  cooked  meal  would  produce. 

The  purport  of  certain  experiments  with  five  pigs  during  the  past 
year,  by  a  Now  England  farmer,  may  be  exhibited  by  taking  his  state- 
ments as  to  pigs  No.  1  and  No.  5,  No.  1,  taken  from  the  sow  at  four 
months  of  age,  was  supplied  with  two  and  a  half  quarts  of  com  or  meal, 
three  times  a  day,  and  about  the  same  quantity  of  inilk,  continued  as  long 
as  the  pigs  lived,  and  made  eleven  pounds  of  pork  to  the  busheL  No,  5, 
other  conditions  being  equivalent,  received  three  and  a  half  quarts  per  day, 
and  i)roduced  seven  and  a  half  pounds  of  pork  to  the  bushel.  The  farm- 
er thinks  he  did  not  get  so  much  pork  as  he  should  if  he  had  kept  the 
pig  on  three  quarts  per  day.  Alter  experimenting  for  several  years  in 
feeding  [)ig8,  he  holds  that  th^  should  not  be  allowed  a  superabundant 
proportion  of  fluid  food,  but  rather  be  treated  with  a  regular  and  more 
substantial  diet,  commencing  when  they  are  taken  from  the  sow ;  and 
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also  tiiat  a  certain  quantity  of  com  or  meal  per  day  should  not  be 
exceeded. 

.At  tiie  Michigan  Agricultural  College,  in  1866,  experiments  were 
made  in  feeding  three  thorough-bred  Essex  pigs,  which  were  weighed 
when  eleven  days  old,  and  afterwards  allowed  M  the  milk  they  would 
consume.  The  total  weight  of  the  three  at  the  time  just  mentioned  was 
fourteen  and  a  half  pounds.  Similar  experiments  were  made  in  1868 
with  corresponding  results,  showing  that  the  younger  the  pig  tbe  more 
it  will  eat  in  proporrion  to  its  live  weight,  and  also  the  more  rai^dly  it 
win  gain  in  proportion  to  the  food  it  consumes.  The  subjoined  table 
shows  the  amount  of  milk  consumed  at  different  times,  in' making  one 
pound  increase  in  live  weight : 


Expei;imcnt  of  1866,  lbs.. 
Experiment  of  1868,  Iba.. 


lat  week. 


7.90 
6L(» 


2d  week. 


7.93 
7.70 


3d  week. 


11.81 
13.52 


4th  week. 


10.  IS 
10.56 


VA1.XJES  OF  DIFFEliENT  FOOD  MATEEIALS. 

However  useful  as  a  means  of  comparison,  chemical. analysis  alone  is 
not  able  to  detycrmine  with  suflScient  exactness  the  values  of  different 
food  materials ;  and  a  really  satisfactory  decision  can  be  reached  only 
through  actual  experience.  The  following  table,  prepared  by  Professoi 
Tanner,  of  England^  represents  the  composition  of  various  materials 
used  for  food  of  ammals,  and  their  feeding  value  as  demonstrated  in 
practice : 


Materials. 


Composition. 

Feeding  valne. 

l| 

^ 

^1 

i  ^ 

M 

1^ 

If 

t 

i 

|l 

i 

1 

1" 

$ 

^ 

56 

13 

14.83 

« 

16.7 

55.5 

1.3.6 

12.8 

7 

1^^ 

4a  5 

S3. 3 

14.8 

8 

50 

23.3 

14.1 

8 

12.5 

13.52 

28.56 

8.6 

5  to6 

16.7 

31.76 

25.93 

11.3 

H 

22.2 

11.3 

33.7 

C.8 

6 

liJ.7 

30.4 

42.9 

7.9 

6 

16.7 

40 

9.3 

14 

12 

a3 

R.474 

1.44 

89 

150 

0.66 

8.19 

1.81 

86 

150 

0.66 

10 

1.5 

65 

160 

0.66 

B«rley * 

Oato 

Beans 

Pease 

Linseed  cake 

Linseed  cake  and  pease,  eqoal  parta 

Unpe  cake 

Cotton  cake 

Clover  liay 

Swedes 

Mangolds 

Carrots 


In  actual  application  these  estimates  of  value  are  modified  by  various 
considerations.  Some  of  these  are  steted  by  Professor  Voelcker  as  fol- 
lows :  1st.  The  age  of  the  animal ;  young  animals,  especially,  requiring 
a  large  proi)ortion  of  nitrogenized  matter  and  bone-forming  material. 
2d.  The  kind  of  animal;  (the  food  best  suited  to  horses  is  not  always 
best  for  cows  or  sheep.)  3d.  The  natural  disposition  or  temper  of  the* 
onimaL  4th.  The  purpose  for  which  the  animal  is  kept — as  whether  for 
fettening,  or  for  -^eork,  er  for  milk.  He  digestibility  of  the  food,  also, 
demands  attention.    Professor  Voelcker  stotes  a  few  of  the  conditions 
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affecting  it :  let  The  kind  of  animal,  cows  more  leadily  assimilating  the 
nutriment  of  cut  straw  than  horses.  2d.  The  amount  and  character  of 
woody  fibre  contained  in  the  food*  3d.  The  amount  of  flesh-forming 
substances.  4th.  The  bulk  of  tiie  food.  5th  The  form  in  which  it' is 
presented  to  the  animal  ^  whether  cut,  or  not  out,  cooked  or  raw,  &c 

EXPERIMEIVTB   WITH   FERTIIiIZEBS  • 

The  subjoined  statement  of  experiments  made  by  Mr.  Levi  Bartlett,  of 
Warner,  New  Hampshire,  with  superphosphate  of  lime  and  other  con- 
centrated manures,  gives  an  idea  of  the  effect  of  these  fertilizers  upon 
the  gi-anite  soil  of  If ew  Hampshire. 

Within  the  past  few  years  large  numbers  of  the  fiurmers  in  that  section 
of  the  country  have  made  free  use  of  the  superphosphate  of  lime  for 
manurial  purposes,  and  generally  with  paying  results^  so  much  so  that 
its  use  is  annually  increasing.  The  reasons  why  a  few  hundred  pounds 
per  acre,  applied  to  the  land  planted  with  com,  potatoes,  turnips,  beans, 
and  clover,  usually  exhibit  such  favorable  results,  is  supposed  to  be 
owing  to  the  restoration,  to  long  cultivated  fields,  of  those  phosphates 
so  necessary  in  the  production  of  cultivated  crops,  but  which  have 
been,  year  after  year,  abstracted  from  them.  Each  crop  grown  and 
removed  from  the  land  carries  with  it  certain  well-known  mineral  plant 
food.  In  the  usual  routine  of  farming  pursued  in  the  region  rerared 
to,  but  small  portions  of  these  minei^  ingredients  of  crops  ever  find 
their  way  baek  to  the  soil  whence  they  were  derived ;  and  sooner  or 
later  the  crops  diminish  in  product  from  lack  of  appropriate  food.  Pot- 
ash, lime,  magnesia,  phosphoric  acid,  and  sulphuric  acid  are  absolutely 
necessary  for  the  life  of  agricultural  plants,  as  is  demonstrated  by  all 
the  experiments  hitherto  made  for  studying  their  influence.  These, 
with  a  few  otiier  minerals,  constitute  the  ash  of  plants.  Were  it  possible 
for  a  plant  to  grow,  flower,  and  bear  seed,  without  the  co-operation  of 
mineral  matters,  it  would  be  utt^ly  valueless  to  man  or  animals,  because 
these  minerals  are  as  absolutely  necessary  in  the  food  of  man  and  an- 
imals as  they  are  in  tiie  soils.  A  deflaiency  of  them  in  either  case  leads 
to  a  stunted  growth,  enervation,  and  premature  death.  Phosphoric  acid 
and  lime  are  indispensable  in  the  formation  of  the  bones  of  animals,  and 
no  other  combination  of  lime  and  acid  can  be  substituted.  Potash,  soda, 
sulphur^  iron,  &c.,  enter  into  the  composition  of  animals  in  very  small 
proportion  when  contrasted  with  the  amount  of  phosphate  of  lime 
required  to  build  up  their  bony  skeletons.  Professor  Liebig  says :  "  In 
an  ox  of  550  pounds'  weight  there  are  183  pounds  of  bones,  containing 
nearly  120  pounds  of  phosphate  of  lime;  in  the  flesh,  hide,  and  other 
parts  of  the  animal,  15  pounds  of  phosphate.^'  Professor  Johnston 
says:  "For  every  cow  it  maintains,  a  dairy  farm  will  annuaHy  lose  of 
earthy  phosphates  as  much  as  is  contained  in  56  pounds  of  bone-dust.^ 

A  large  portion  of  the  farms  in  New  England  have  been  under  culti- 
vation from  one  hundred  to  two  hundred  years,  and  the  phosphates 
required  in  the  formation  of  the  bones  of  all  the  animals,  bipeds  and 
quadrupeds,  raised  upon  tliese  fanns,  have  come  directly  from  their  soils. 
By  the  agency  of  the  various  food-crops  grown  upon  them  during  this 
long  period,  a  deflciency  of  phosphates  exists  in  the  soil  of  thousands  of 
these  farms.    This  is  so  manifest  that  the  most  skej)tical  admit  it. 

The  only  feasible  method  of  restoring  the  needed  ]>ho6phates  is  by  the 
application  of  ground  bone,  or  whait  is  better,  the  soluble  superphosphate 
of  lime.    The  above  citation  from  Professor  Liebig  shows  the  euownous 
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excess  of  phosphate  of  lime  in  animal  struotores  over  all  other  of  the 
inorganic  constituents  entering  into  their  composition.  Something 
analogous  holds  good  in  the  inorganic  constituents  of  certain  cultivated 
crops,  especially  the  cereals.  The  mean  results  of  thirty-two  analyses, 
by  Professors  Way  and  Ogston,  show  that  "wheat  contains  some  lime, 
but  only  very  little,  much  less  than  is  generally  supposed,  not  more  than 
one  ounce  in  a  bushel  of  grain  (and  a  little  more  in  the  straw,)  while  it 
contains  rather  more  soda  than  lime,  about  five  times  as  much  magnesia, 
nearly  nine  times  as  much  potash,  and  more  than  thirteen  times  as  much 
phosphoric  acid.''  This  acid  is  found  in  the  ash  of  plants  in  combination 
with  lime,  potash,  soda,  &c. 

These  prefatory  remarks  are  made  with  especial  reference  to  the  ben- 
eficial action  of  a  good  superphosphate  of  lime  on  the  long-cropped 
soils  of  New  England.  Such  applications  are  not  needed  on  the  fertile 
soils  of  the  West,  which  have  been  under  cultivation  but  a  few  years. 
But  the  time  will  come,  sooner  or  later,  when  many  of  these  produc- 
tive lands  will  feel  the  want  of  the  phosphates  which  have  been  so  lav- 
ishly drawn  from  them  year  after  year  in  their  wheat  and  cdtn  crops, 
witn  no  adequate  returns  of  manure  of  any  kind. 

Some  may  ask,  "Can  the  fertility  of  annually  cropped  soils  be  kept 
up  by  the  application  of  superphosphates  and  other  concentrated 
manures  f  Perhaps  it  may,  but  the  safer  way  for  the  farmer  is,  to 
use  these  commercial  manures  in  conjunction  with  the  farm-yard  and 
other  manurial  resources  of  the  farm.  This  is  the  course  pursued  by 
many  of  the  most  successfcQ  cotton  growers  of  Georgia,  some  of  whom 
annually  expend  thousands  of  dollars  in  the  purchase  of  guano  and 
other  commercial  manures.  A  similar  course  is  pursued  by  the  wheat 
and  root  growing  fanners  of  England. 

Oarefully  conducted  experiments,  by  Mr.  Lawes,  of  England,  on  manur- 
ing grass  lands,  with  a  great  varied  of  manures,  animal,  vegetable,  and 
mineral,  indicate  that,  practically  speaking,  stable  or  farm-yard  manure 
is  a  much  more  perfect  and  economical  restorer  of  the  constituents  re- 
moved In  the  hay  crop  than  are  the  so-called  artificial  manures.  But  ex- 
perience shows  that,  even  when  farm-yard  manure  is  used,  activity  of 
growth  is  frequently  increased  if  direct  phosphatic  manures  be  also  em- 
ployed. Phosphoric  acid  may  be  advantageously  and  economically  ap- 
plied either  in  the  form  of  Peruvian  guano,  which  at  the  same  time 
supplies  a  large  quantitj^  of  ammonia  or  ammonia-yielding  matter,  and  a 
little  potash  also,  or  a  superphosphate  of  lime.  Mr.  Lawes  says :  "  There 
can  be  no  progressive  agriculture  without  farm  stock;  consequently, 
without  stock,  no  manures." 

Mr.  Bartlett's  report  of  experiments  is  as  follows : 

"  Having  the  past  season  experimented  with  several  different  brands  of 
8Ui)erphosphates  and  other  concentrated  manures,  I  herewith  report  the 
results.  Wishing  to  test  the  worth  of  various  manures  on  different  crops 
on  my  farm,  about  the  20th  of  May  I  turned  over,  with  a  good  plow, 
ninety  rods  of  green-sward,  a  fair  quality  of  corn-land,  a  part  of  which 
was  planted  witJi  a  small  variety  of  eight-rowed  com.  The  rows  across 
the  land  contained  twenty-two  hills  each — ^hills  three  by  three  feet  apart. 
The  first  two  rows  had  a  small  spoonful  of  Duncan  &  McKellar's  Glasgow 
Company  fertilizer  applied  to  each  hiU — ^yield,  38  pounds:  two  rows 
Cumberland,  Portland,  Maine,  36  poimds;  two  rows  Khodes  &  Co.'s  ^ 
ammoniated,  40  pounds;  Ehodes'  standard,  37^  pounds;  two  rows  of 
Andrew  Coe^s,  34  pounds;  two  rows  Coxsackie,  New  York,  33  pounds: 
two  rows  mineral  superphosphate^  39  pounds.  All  of  the  above-namea 
were  superphoi^hates,  equal  quantities  of  each  applied  in  the  hill,  and 
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slightly  covered  with  soU  before  dropping  the  com.  Two  rows  of  ashes 
and  One  bone-dust,  wetted  with  water  siir  weeks  previously,  yielded  30 
pounds ;  two  rows,  fine  hen-dung,  36  pounds;  two  rows  Peruvian  guano, 
30  pounds;  two  rows,  hen-manure  and  dry  ashes,  36  pounds 5  two  rows^ 
fisb-pomace  or  guano,  27  pounds ;  two  rows,  sulphate  of  ammonia,  (put  too 
much  in  the  hiJJs — some  of  the  seed  failed  to  come  up,)  yield,  24  pounds; 
two  rows,  one- third  of  each  having  Cuban  guano,  Alta  Vela  guano,  and 
Baker's  Island  guano^  yield,  34  pounds ;  two  rows,  seed  soaked  in  the 
*  French  liquid  fertilizer'  for  24  hours  previous  to  planting,  yield,  26 
pounds ;  two  rows,  without  manure,  25  pounds.  The  com  was  husked 
in  the  field  October  20,  each  two  rows  weigbed  soon  as  busked,  and 
noted  down  as  above.  Soft  com  there  was  none;  the  smallest  nubbins 
were  thoroughly  ripened.  I  do  not  think  the  above  is  a  perfectly  fair 
record  of  the  intrinsic  value  of  the  different  manures,  for  the  cut- worms 
destroyed  many  plants  in  some  of  the  rows,  and  a  heavy  shower,  attended 
^Y\th  wind,  about  the  time  the  com  was  tairly  in  the  milk,  prostrated  a 
portion  of  it,  thereby  much  lessening  the  yield. 

"  8om8  of  our  farmers,  who  experimented  with  diflFerent  brands  of  super- 
phosphates on  com,  on  different  and  better  corn-soils,  realized  diflferent 
and  much  more  favorable  results;  and  so  pleased  are  they  with  these 
results  that  they  will  purchase  largely  of  superphosphates  for  their 
com  and  other  farm -crops  the  coming  season. 

"The  remainder  of  the  ninety  rods  of  land  was  planted  with  the  Orono 
potato — planted  26th  of  May:  rows  twenty -two  hills  long.  The  four 
south  rows  received  a  spoonful  of  Andrew  Coe's  superphosphate  to  each 
hill;  fifth  row,  no  manure;  then  four  rows,  Portland  superphosphate;  next 
row,  no  manure;  every  fifth  row  wiUiout  manure;  four  rows,  hen  ma- 
nure; four  rows,  fish  guano;  four  rows,  Coxsaclde  phosphate;  and  so 
on,  tul  the  field  was  planted.  The  four  rows  without  manure  through 
the  field  averaged  two  bushels,  each  set  of  four  rows  not  varying  over 
half  a  peck ;  the  manured  rows  averaged  three  bushels,  varying  with 
the  different  manures  to  each  four  rows  &om  two  and  a  half  to  a  little 
over  three  bushels — ^the  fish  guano  giving  the  largest  yield  and  fairest 
tubers. 

"Another  plat  of  sixty  rods,  green-sward,  soil  sandy  loam,  was  planted 
with  Orono  potatoes  26th  of  May.  The  following  kinds  of  manures  were 
used,  a  spoonful  in  the  hiU,  viz :  Duncan  &  McKellar's  phosphated 
guano,  Bhodes's  ammoniated,  and  his  standard  superphosphate,  Peru- 
vian guano,  fish  pomace,  hen  manure,  Portland  superphosphate,  ashes, 
and  fbae  bone-dust— four  rows  of  each,  and  four  rows  without  manure; 
the  remainder  of  the  patch  nearly  a  repetition  of  the  foregoing.  The 
result  may  be  summed  up  in  a  few  words.  The  yield  of  the  manured 
rows  varied  somewhat,  but  the  increase,  as  a  whole,  where  the  manures 
were  used,  was  fully  fifty  per  cent,  over  the  unmanured,  The  Peruvian 
guano  gave  the  largest  yield,  but  the  tubers  were  much  more  prongy 
and  misshapen.  Potatoes  at  harvest-time  were  worth  about  75*  cents 
per  bushel ;  at  that  price,  I  think,  the  commercial  manures  used  paid 
welL  The  whole  season  was  a  very  wet  one ;  perhaps  in  a  very  dry  season 
the  result  might  have  been  different.  I  planted  some  twenty  rods  with 
the  same  kind  of  potatoes  on  highly  manured  land,  in  com  the  previous 
year;  the  potatoes  were  very  large,  misshapen,  prongy  tubers,  badly 
diseased,  and  of  poor  quality  for  table  use. 

"  On  com,  where  a  fair  dressing  of  manure  was  applied,  phosphate 
sown  broadcast  and  applied  in  the  hill,  increased  the  crop,  and  very 
much  hastened  its  ripening.  On  white  beans,  it  doubled  the  yield,  and 
hastened  Hie  ripening  at  least  ten  days." 
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EFFECTS  OF  GUAI70  BUBIED  AT  DIFFERENT  DEPTHS. 

Becent  experiments  made  by  the  Agricultural  Society  of  Prague  show 
the  effects  of  guano  buried  in  the  soil  at  different  depths.  The  amount 
applied  was  290  kilograms  per  hectare.    This  is  250  pounds  per  acre. 


Prodoct  per  hectare, 
(first  year.) 

Prodact  per  hectare, 
(seooud  year.) 

Depth  of  ftpplioation. 

1 

1 

1 

% 

^ 

1 

Without  new  manure. 

With  new 
manore. 

i 

Oats. 

Winter 
rye. 

Winter 
barley. 

Winter 
harley. 

1.  Patiairith  thesoed > 

room-. 
3,5d0 
2,644 
4,148 
4,670 

KUogr. 
2,303 
3,303 
2,077 
8.590 

KOomr. 
7,402 
7,403 
7;  843 
8,108 

KUomr. 
3,966 
3.C13 
4.886 
5,035 

Kiloffr- 
3,349 
3,525 
3,877 
4,330 

KUoor. 
1,(158 
1,704 
2,11^ 

3,9i;a 

KUomr 
3,037 
3,654 
3,6!VS 
3,264 

3.  From  1  to  3  iBchf^^ .,,.. 

3-  From  3  to  3  inches 

4.  From  3  to  4  inohfia 

IirSECTB. 


EXPEEIMENTS  WITH  THE  POTATO  BUa. 

EdwinEeynolds,  correspondent  of  the  Department  at  Pond  dw  Lae, 
Wisconsin,  writes  as  follows  of  his  experience  with  the  potato  bug : 

I  planted  potatoes  May  7  and  8 ;  the  field  thirty  by  eight  rods ;  planted  east  and 
west.  In  the  centre  I  planted  ten  rows  of  early  varieties,  which  came  up  much  sooner 
than  the  main  field,  and  some  days  earlier  than  the  Early  Goodrich,  planted  side  by 
fdde  at  the  same  time.  On  the  26tli  full-grown  bugs  Ttwo)  made  their  appearance,  the 
field  being  eighty  rods  from  where  potatoes  had  b^n  before ;  27th,  ten  were  destroyed ; 
28th,  thii^ ;  29th,  sixty-seven ;  30th,  thirty ;  31st,  fifteen — up  to  which  time  aU  were 
on  about  a  rod  of  grounds  June  1,  two  other  small  spots  were  infested,  when  I  came 
to  the  conclusion  maX  the  price  of  potatoes  was  eternal  vigilance.  Therefore,  with  two 
paddles  in  hand,  I  scrutinized  every  hiU  myself,  destroying  bugs  and  larvs  until  the 
22d,  when  the  larvm  that  I  had  overlooked  became  crawling  slu^  and  so  numerous  that 
I  resorted  to  a  pan  and  stick,  knocking  them  off  and  destroymg  them.  This  I  prac- 
ticed until  July  5.  when  I  wad  told  by  a  farmer  from  Iowa  that  one  pound  Paris  greoa 
and  four  pounds  ory  ashes  sifted  and  well  mixed,  applied  to  the  infested  vines  while 
the  dew  was  on,  was  sure  death  to  the  bugs  and  no  injury  to  the  vines.  I  tried  it,  and 
to  my  great  satisfaction  found  it  to  be  so.  I  used  the  composition,  passing  over  the 
field  twice  a  week,  and  kept  the  bugs  subdued  until  the  leaves  had  become  too  tough 
for  their  food,  and  they  have  disappeared. 

It  win  be  noticed  the  bugs  appeared  in  my  field  in  patches.  Many  coi\jectures  arose 
in  my  mind,  as  to  whether  they  were  deposited  m  the  ground  last  faU,  or  fiew  in  the 
night  from  one  field  to  another.  I  came  to  the  former  conclusion,  for  had  they  flown 
in  the  night  they  would  have  been  more  evenly  distributed  over  tne  field. 

I  would  recommend  planting  in  fields  of  long  narrow  strips,  and,  at  least  once  in  two 
rods,  plant  the  earliest  varieties  across  the  piece,  that  the  bugs  in  the  ground  may  be 
destroyed  before  the  main  field  is  up,  as  they  will  surely  concentrate  oo  the  earliest 
varieties.  I  would  further  recommend  thi^  planting  be  d^ne  with  single  eyes,  say  five 
in  a  hill,  that  they  may  grow  single  stalks,  in  order  to  more  closely  detect  the  larva),  as 
they  are  deposited  on  the  under  side  of  the  leaves. 

The  most  convenient  method  of  destroying  the  bugs  is  by  using  a  pair  of  tongs  made 
of  nail-rod.  With  such  an  instrument  bu^  and  eggs  can  be  kept  offfor  some  tmie  with 
as  little  labor  as  using  the  Paris  green  and  ashes,  and  saving  the  cost  of  the  pi^^ent. 

A  neighbor  of  mine  planted  potatoes  on  ground  that  grew  potatoes  the  year  before, 
and  when  covering  them  found  from  three  to  seven  fulEgrown  bugs  on  each  potato. 

ANTS  AT  THE  BOOTS  OP  FRUIT-TEEES. 

Eev.  W.  P.  Smith,  M.  D.,  of  Payetteville,  Texas,  communicates  the 
following  successful  mode  of  dealing  with  ants  at  the  roots  of  isuit-treesy 
28 
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which  iu.seets  arc  very  tiK)iiblesomo  and  destructive,  particularly  in  warm 
chmates: 

**  I  was  raising  some  tobacco,  and  operated  with  the  green  leaver  in 
the  following  manner :  I  removed  the  earth  from  around  the  ti^  or 
vine  as  much  as  T  could  without  injuring  the  roots:  then  I  put  a  hand- 
ful of  tobacco  leaves  around  the  tree  or  vine,  where  the  ants  worked, 
covered  them  nicely  with  the  earth,  and  pressed  it  well.  In  a  few  cases 
I  had  to  repeat  the  dose,  but  I  have  tried  it  often  with  uniform  success 
in  driving  the  ants  and  saving  the  tree  or  vine.'' 


It  will  be  seen  that  the  foregoing  collection  embraces  a  large  variety 
of  experiments  from  the  skillful  and  careful  field-trial  down  to  that  which 
is  comparatively  crude  and  incomplete.  However  imperfect  many  ot 
these  experiments  may  appear,  taken  collectively  they  furnish  material 
for  practice,  thought,  critical  comparison,  and  profitable  deduction.  Ex- 
periments even  of  small  value  in  themselves  may  serve  by  esiunple  as 
stepping-stones  to  others  of  more  perfect  character,  affording  more  decis- 
ive conclusions.  It  is  by  the  constant  accretion  of  knowledge  gained 
through  similar  trials,  and  by  the  slow  progress  made  through  conflict- 
ing successes  and  failures,  that  improvements  are  established  and  errors 
overcome. 

It  is  important  to  note  some  of  the  requisites  to  the  clear  statement 
of  a  field  experiment.  The  narrator  should  specify  the  nature  of  the 
surface  soil,  whether  clayey  or  sandy  loam,  porous  or  compact,  wet  or 
dry,  and  its  depth |  the  nature  of  the  subsoil;  the  manures  applied,  in 
what  manner  apphed,  and  in  what  quantity  per  acre  or  square  rod,  &c; 
the  quantity  of  seed  sown  to  a  given  area,  of  what  particular  variety, 
and  in  what  manner  sown;  the  manner  of  cultivation;  the  cost  of  pro- 
duction; the  amount  of  product  to  a  given  area,  and  its  value.  It  is, 
of  course*  impossible  to  prescribe  an  unvarying  lorm  of  statement  suit- 
able to  all  cases.  Common  sense  and  reflection  will  supply  means  of 
adaptation.  It  is  the  plain  statement  of  facts  that  is  wanted,  not  ele- 
gance of  style.  The  fanner  who  contributes  such  desirable  iniormation 
may  in  that  act  be  a  benefeictor  to  himself^  to  his  Immediate  section,  and 
to  thousands  remote  from  his  own  habitation.  It  should  never  be  for- 
gotten that,  in  its  proper  estate,  agriculture  is  indeed  an  art;  and  that 
its  followers,  wherever  they  be  and  in  whatever  condition,  are  bound  by 
the  most  common  ties  of  humanity  to  contribute  as  far  as  possible  to 
the  general  welfare  of  their  fraternity. 
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FOREIGN  PRODUCTION. 

The  Journal  of  the  Boyal  Agricultural  Society  of  Bnglaud  coutaius 
an  exhibit  of  the  product,  imports,  and  consumption  of  wheat  in  the 
United  Kingdom  of  Great  Britain  during  a  period  of  years,  in  which  the 
following  conclusions  are  reached:  There  has  been  a  reduction  in  the 
area  of  wheat  culture  in  each  of  the  three  main  divisions  of  the  king- 
dom; very  large,  proportionally,  in  Scotland  and  Ireland,  comparatively 
small  in  England.  In  yield  there  has  been  a  small  increase  per  acre  in 
England  and  Wales,  and  probably  in  Scotland^  and  a  marked  diminu- 
tion in  Ireland;  on  the  whole,  a  small  increase  in  yield  per  acre  in  Hie 
United  Kingdom  collectively.  In  the  aggregate  of  home-produced 
wheat  in  the  United  Kingdom  there  has  been  a  diminution:  proportion- 
ally small  in  England  and  Wales,  very  considerable  in  Scotland,  aiid 
still  greater  in  Ireland.  The  imports  of  breadstuff  have  increased 
enormously  of  late  years,  and  in  much  greater  proportion  in  Ireland 
than  in  Great  Britain.  The  aggregate  amount  of  wheat  consumed 
annually  in  the  United  Kingdom  has  increased  very  considerably,  the 
ratio  of  increase  being  about  the  same  in  Great  Britain  as  in  Ireland. 
In  the  United  Kingdom  collectively  the  population  has  increased  con- 
siderably notwithstanding  a  diminution  in  Ireland;  and  the  actual  oon- 
Bumption  of  wheat  per  head  in  Great  Britain  has  increased  a  Httie  more 
than  five  per  cent.,  and  in  Ireland  over  twenty  per  cent.  The  final 
deduction  made  is  that,  <<  unless  the  home  product  of  wheat  in  the 
United  Kingdom,  available  as  human  food,  (which  has  been  about 
12,250,000  quarters  per  annum  during  the  laist  eight  years,)  should 
increase,  there  will  be  required  the  next  five  years  an  average  im- 
portation of  between  9,000,000  and  10,000,000  quarters  annually,  or  from 
72,000,000  to  80,000,000  bushels."  Five  and  a  half  bushels  per  head  ore 
given  as  a  low  estimate  of  the  average  annual  consumption. 

Acreage  in  Ireland. — ^The  total  acreage  under  crops  in  Irdand  in  1867 
was  5,459,702  acres;  in  1868,  5,547,335  acres;  showing  an  increase  of 
87,633  acres.  Of  the  several  crops  the  greatest  increase  in  acreage  was 
in  oats;  next  in  meadow  and  clover,  potatoes,  and  wheat,  respectively. 
During  the  same  period  there  was  a  decrease  of  more  man  three  per 
c(^nt.  in  the  estimated  value  of  horses,  cattle,  sheep,  and  pigs. 

Increase  of  acreage, — In  Great  Britain,  in  1868,  tne  increase  of  acre- 
apfo  In  wheat,  over  that  of  1867^  was  a  Utile  more  than  eight  per  cent; 
ami  over  that  of  1866,  nearly  nme  per  cent.  In  barley  the  increase  of 
fl('ieji<re  in  1868,  over  that  of  1867,  was  nearly  five  per  cent;  over  that 
of  18G6,  only  four  per  cent.  In  oats  the  year  1868  shows  an  increase 
of  niTea^e  of  only  one-tenth  of  one  per  cent,  over  1867,  and  three-tenths 
or  <  nw  per  cent,  over  1866.  In  potatoes  the  year  1868  exhibits  an  increase 
of  acreage  over  1867  of  nearly  ten  per  cent,  and  over  1866  of  more  than 
nine  per  cent.  In  the  number  of  live  stock,  per  estimate  of  June  25, 
1868,  there  was  an  increase  in  cattie  in  1868  over  1867  of  eight  and  a 
half  per  cent;  in  sheep,  a  littie  more  thaii  six  per  cent;  in  pigs,  about 
twenty-two  and  a  third  per  cent. 

Yield  of  trft^ae.— Eeliable  English  authority  places  the  average  yield 
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of  wheat,  throughout  England  and  Wales,  for  a  series  of  years,  at 
twenty-eight  busnels  per  acre.  The  average  for  1868  is  larger,  this  year 
having  b^n  uncommonly  productive.  By  comparison  of  recent  statistics 
with  similar  information  obtained  by  Arthur  Young,  in  twenty-six  counties 
of  England,  in  1769,  it  appears  that  the  average  product  of  wiieat  per 
acre  in  England  has  increased  five  bushels,  or  nearly  twenty-two  per 
cent,  during  the  past  century.  This  increase  has  resulted  from  improved 
farming. 

In  the  estimates  presented  by  James  Caird,  the  well-known  English 
writer  on  agricultural  statistics,  the  average  yield  of  wheat  per  acre,  in 
different  European  countries,  is  given  as  follows:  In  England,  twenty- 
eight  busheJs;  Ireland,  twenty-four 5  Austria,  Spain,  and  Holland,  twen- 
ty-three; Belgium,  twenty-one;  Prance,  fifteen  and  a  half.  With  refer- 
ence to  this  low  acreage  of  wheat  in  France,  Mr.  Caird  says  that,  in  dis- 
cussing this  point  with  the  eminent  French  statist,  M.  lAonce  de 
I^ergne,  the  latter  agreed  with  him  that,  apart  from  difference  in  soil 
and  climate,  tlie  deficiency  wa«  probably  to  l>e  accounted  for  by  the  fact 
tiat,  while  the  grass  and  the  green  crops,  or  restorative  area,  of  Eng- 
lazid  are  as  two  to  one  of  grain,  in  France  the  case  is  reversed,  the  gram 
or  exhaustive  crops  being  there  as  two  to  one  of  the  grass  and  the  green 
crops. 

In  Australia  the  wheat  crop  was  twenty  percent,  greater  in  1867  thai 
in  1866,  comprising  sixty-eight  acres  out  of  every  hundred  acres  under 
cultivation.  The  wheat  crop  of  1867  was,  however,  reduced,  through 
red  rust,  to  an  average  of  four  and  three-quarters  bushels  per  acre,  nine 
and  three-quarters  bushels  less  than  in  1866.  All  other  cereals  showed 
a  comparative  decline  in  average  product. 

Remarkable  season. — ^The  Mark  Lane  Eitpress,  reviewing  the  agricul- 
tural experience  of  England,  for  the  year  1868,  says:  "A  long  protracted 
drought,  with  intense  heat,  characterized  the  summer.  The  hay  crop 
and  all  esculents  were  materially  reduced.  All  spring  corn  suffered,  in 
<?onsequenoe,  as  to  yield :  more  especially  oats.  The  light  lands,  where 
wheat  was  grown,  gave  but  a  scanty  produce,  and  fears  were  entertained 
that  all  seils  would  materially  suffer.  Those  fears  soon  gave  way  upon 
examination  of  the  standing  crops,  and  the  result  has  been  the  ifargest 
and  best  growth  of  whe^it  Imown  during  the  present  century." 

THE  DATBY. 

The  report  of  the  American  Dairymen's  Association,  for  1868,  gives 
thQ  following  statement  of  cheese  and  butter  factories  in  the  various 
States:  New  York,  639  factories,  to  377  of  which  are  attached  169,^13 
cows,  no  returns  being  given  of  the  number  attached  to  the  262 
factories  remaining;  Ohio,  72  factories,  to  20  of  which  are  attached 
12,100  cows;  Illinois^  26  factories,  to  15  of  which  are  attached  5,950 
cows;  Vermont,  22  factories,  to  9  of  which  are  attached  5,380  cows; 
Massachusetts,  15  factories,  to  4  of  which  are  attached  1,717  cows;  Wis- 
consin, 8  factories,  to  6  of  which  are  attached  2,050  cows;  Pennsylvania, 
6  factories,  030  cows;  Kentucky,  5  factories,  to  2  of  which  are  attached 
600  cows;  Michigan,  4  factories,  to  2  of  which  are  attached  850  cows; 
Iowa,  3  factories;  North  Carolina,  1  factory,  230  cows;  Minnesota,  Vir- 
gimia,  and  Tennessee,  each  1  factory.  Total,  803  factories,  to  441  of  which 
are  attached  199,519  cows.  This  statement  does  not  exhibit  the  whole 
number  of  cheese  and  butter  factories  in  the  United  States.  It  is  known 
that,  in  1866,  there  were  more  than  1,000;  and  the  number  has  been  in 
creasing  since  that  time. 
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The  quality  of  English  cheese  has  deteriorated  during  the  past 
seven  years.  In  the  Scottish  cheese  there  has  been  a  very  great  im- 
provement in  quality.  Five-eighths  of  the  whole  production  of  cheese 
in  Great  Britain  is  made  in  Cheddar  shapes.  Prominent  English  dairy- 
men frankly  acknowledge  the  merits  of  the  American  cheese  factory 
system,  and  some  efforts  have  been  made  toward  its  introduction  into 
the  kingdom.  Sweden  Is  already  introducing  this  system  within  her 
borders. 

CJieese  production  in  1868. — Concerning  the  production  of  cheese  in 
this  country  in  1868,  M.  G.  B.  Weeks,  secretary  of  the  American  Dairy- 
men's Association,  writes :  '•  Of  cheese,  probably  not  over  three-quarters 
as  much  has  been  made  as  in  1867,  while  the  price  has  averaged  as  much 
as  one  and  a  half  cent  per  pound  higher — ^from  fifteen  to  seventeen  cents 
per  pound  for  produce  of  good  to  fancy  factories.  There  is  no  stock  in 
the  country.  ThcFC  has  been,  during  ^e  past  season,  far  less  complaint, 
by  dealers,  respecting  bad-flavored  cheese.  This  is,  in  part,  accounted 
for  from  the  briskness  of  the  demand^  most  of  the  time,  which  leads 
slight  faults  to  be  passed  over ;  but  mainly  because  there  has  been  more 
than  usual  attention  paid  to  siyle  and  quality." 

Comparative  prices. — Corderoy's  Cheese  Circular  for  January,  1869^  says : 
"  Eeally  fine  Cheshire  cheese  would  bring  to-day  80«.  to  SGs.;  Cheddar, 
84«.  to  SSs.;  Scotch  Cheddar,  68«.  to  728.;  Swedish,  60«.  to  665.;  American, 
70«.  to  74«.  These  quotations  have  reference  only  to  cheese  of  the  first 
class ;  other  sorts  are  nominal  in  price.  Cheese  of  fine  quaUly  and  pure 
flfivor  is  in  increasing  demand.'^  The  following  statement  is  given  of  ttie 
arrivals  of  American  cheese  for  1868,  as  compared  with  arrivals  in  1867: 

Boxes. 

Year  ending  December  31, 1868 940,924 

Teat  ending  December  31, 1867 935, 512 

I^crease 6,412 


Ohnce  of  breeds. — In  the  annual  address  before  the  American  Dairy- 
men's Association.  January,  1868,  Professor  BrewcF,  of  Yale  College, 
remarking  on  failures  in  profitable  use  of  imported  breeds,  says: 
"  Breeds  are  local  in  their  origin,  and  almost  local  in  their  excellencies. 
When  we  transport  an  improved  breed  to  a  region  distant  from  where 
it  originated,it  must  be  to  one  similar  to  its  home,  if  it  would  do  equa&ly 
well — otherwise  it  deteriorates ;  and  diflfer^t  locisilities,  as  well  as  dif- 
ferent uses,  demand  different  breeds." 

Whey. — "  Butter-making  from  whey,  can  it  be  profitably  done  at  cheese 
factories  f '  In  the  discussion  of  this  question  by  the  association  named 
above,  Mr.  Kenney,  of  Cortland  Counfy,  New  York,  stated  that,  in 
1867,  ne  made  from  900  cows  288,781  pounds  of  cheese :  and  from  the 
whey  9,000  i)oimds  of  butter,  which  sold  for  twenty  to  tnirty  cents  per 
pound,  amounting  to  more  tihan  $1,900.  The  process  is  very  delicate. 
Mr.  Kenney  holds  that  the  making  of  butter  f^m  whey,  in  connection 
with  cheese  manufacture,  will  pay  well,  if  properly  managed.  His  cheese 
brought  the  highest  market  prices,  and  the  average  per  cow  was  as  large 
as  though  no  butter  had  been  made  from  the  whey. 

Amount  of  caseine  in  cheese. — ^The  averages  exhibited  by  twenty-eight 
cheese  factories  in  New  York,  in  1867,  show  that  from  nineand  a  half  to  ten 
pounds  of  milk  were  required  to  produce  one  pound  of  ciiLred  cheese. 

Scotdi  axiom. — "A  cow  that  wiU  make  less  than  her  dressed  weight  of 
cheese  per  annum  should  be  sent  to  the  butcher.'^ 

-  -V 
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Londan  dairies. — ^In  the  London  cow-Uonses  the  flniTnals  serve  perhaps 
eight  to  ten  months,  yieldingat  first  abont  sixteen,  and  at  length  six  quarts, 
of  milk  per  day.  They  then  go  to  the  butcher.  In  the  better  class  of 
these  cow-houses  are  to  be  seen  large-firamed,  wide  and  straight-backed, 
and  deep-bodied,  short-hom  cows,  especially  notable  for  size  and  mass, 
and  adaptability  to  fattening,  as  well  as  to  yield  milk,  and  costing,  per- 
haps, £20  to  £25  each,  on  entering.  Elsewhere  small  Irish  and  also 
Dutch  cows  are  found  which  have  cost,  on  entering,  j&13  to  £15  each, 
and  will  sell,  on  leaving,  at  £10  to  £12.  The  general  practice  is  to  buy 
the  cow  immediately  after  her  third,  fourth,  or  fifth  calf.  It  may  be  said 
that  the  most  important  requisite  to  the  sweetness  of  the  milk  produced 
is  that  the  water  given  to  the  cows  should  be  clean  and  good.  A  stranger, 
entering  a  London  cow-house,  during  the  winter,  is  struck  with  the 
warmth  in  which  the  cows  are  kept  Experience  has  shown  that  this 
has  an  important  influence  on  their  productiveness.  They  stand  very 
close— one  to  every  thirty  or  thirty-sis:  square  feet.  The  windows  are 
closed  and  matted,  and  no  thorough-draught  is  allowed.  In  this  manner 
the  shed  is  warmed.  There  is  generally  room  enough  overhead,  and  per- 
haps a  tiled  roof,  which  allows  ample  ventilation;  and  thus,  where  the 
shed  is  kept  tolerably  clean,  the  air  is  sweet  enough,  as  well  as  warm. 
The  average  yield  of  the  cows  is  calculated  to  be  about666  gallons  each 
for  the  eight  months,  l^ese  cow-houses,  however,  have  proved  injurious 
both  to  the  health  of  the  animals  and  to  that  of  the  public.  Ma^iy  of 
the  cows  have  died  of  disease.  Some  of  the  cow-keepers  have  removed 
tbair  stock  to  farms,  firom  which  they  send  in  their  milk  by  rail.  In  particu- 
lar districts  of  London  magistrates  refuse  to  license  these  sheds,  and 
medical  health  officers  have  fi:equcuitly  reported  their  unfavorable  in- 
finence  on  the  sanitary  condition  of  the  neighborhoods  in  which  they  are 
situated. 

London  mflk-dealers.  in  purchasing  cows,  invariably  look  to  the  prospect 
of  a  good  future  sale  to  the  butcher^  and  consider,  as  essential  to  profit, 
a  cow  which  will  fatten,  as  well  as  give  a  satisfactory  yield  of  milk. 

An  expert  in  the  London  milk  trade  says :  "  Very  littie  pure  milk  is 
aoldj  especially  to  the  poor.'^  A  few  montiis  ago  the  proprietors  of  the 
British  Medical  Journal  obtained  specimens  of  milk  from  ten  flrat-dass 
establishments  of  London,  andsubmittedthem  toBr.  Yoelckerfor  analysis. 
The  price  of  the  specimens  was  four  to  five  pence  per  quart  In  every 
instance,  except  one,  the  milk  sold  as  pure  milk  was  skimmed  milk, 
diluted  with  water  until  its  real  v^ue  was  less  tiian  one  penny  per  quart. 
"  The  more  wealthy  the  neighborhood,  and  the  more  showy  the  shop  in 
which  the  milk  was  sold,  the  poorer  was  the  article  supplied.'^ 

NORTH  MIDDLESEX  PEEMHIMS  ON  MILOH  COWS. 

The  subjoined  exhibit  of  yield  of  premium  milch  cows  is  condensed 
from  data  furnished  by  the  annual  reports  ef  the  transactions  of  the 
Middlesex  North  Agricultural  Society,  Massachusetts.  The  agrictdtural 
societies  of  this  county  have,  for  a  long  course  of  years,  given  partioa- 
lar  attention  to  the  milk  product.  The  rules  of  this  society,  among 
other  specifications,  require  statements  of  the  quantity  of  milk  given 
during  the  second  week  in  June,  and  during  tiie  first  week  in  Septem- 
ber, except  in  case  of  winter  cows,  when  the  requirement  is  for  the  first 
week  in  March  and  the  first  week  in  June.  No  animal,  on  which 
one  premium  has  been  awarded  to  any  owner,  is  ever  i)ennitted  to 
receive  the  same  or  a  less  premium.  The  amount  of  premiums  gfven 
for  the  best  dairy  of  three  cows  was,  in  1856,  $7 ;  and  in  the  other 
years  named  in  this  statement^  $10  or  their  equivalent,  neariy.    For  the 
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best  native  or  iiixed  cows,  tjikeu  singly,  in  X858  (No.  1,)  $7.  In  the  otlior 
yeilrs  named  the  premium  given  for  cow  No.  1,  of  this  description,  v<n  icis 
from  $12  to  $10.  Prices  for  animals  of  less  merit  range^l  from  these 
sums  to  $3. 

The  following  statements  are  on  premiums  given  for  '*  the  best  dairy 
of  three  cows,  raised  by  the  exhibitor,^  in  1858,  1864, 1805,  and  18G7. 
No  premiums  of  this  description  were  bestowed  in  18G6  and  1808.  The 
amount  of  yield  is  given  in  quarts  and  decimals  of  a  quart. 

Dairv'of  1858,  entered  by  Amos  Carlton,  Chelmsford.  Cow  No.  1, 
eleven  years  old,  one-quarter  Durham :  calved  about  the  first  of  Novem- 
ber, 1857 ;  during  the  second  week  in  Jiuie,  1858,  averaged  15.75  quarts 
per  day,  and  during  the  first  week  in  September  five  (|uart8  por  da v ; 
time  to  oalve  again,  October  12, 1858.  Cow  No.  2.  thirteen  years  old, 
native ;  calved  April  20 ;  during  the  second  we^ik  in  June,  averaged 
sixteen  quarts  daily,  and  during  the  first  week  iu  Se[)temlH*r  12.86 
quarts.  Cow  No.  3,  eight  years  old,  native ;  calved  Jidy  9 ;  duiing  the 
first  week  in  September  averaged  14.80  ouarts  per  day.  Daily  feed 
of  No.  1  through  the  winter,  one  and  one-half  peck  of  roots  and  two 
quarts  of  cob-meal  or  fine  feed,  with  hay.  Of  No.  2,  one  peck  of  roots 
with  hay  j  since  calving  two  to  three  quarts  fine  feed.  No.  3,  since 
calving,  was  fed  on  hay,  com  fodder,  and  pasturage. 

l)airy  of  1864  entered  by  Gilman  Roby,  of  Dunstable.  Breed,  "  grade 
Durham,  mixed  with  Devon ;  and  one  with  Ayrshire;  ^  kept  in  the  first 
of  the  winter  on  "run''  and  meadow  hay,  com  fodder  and  oat  straw; 
during  latter  part  of  the  winter  on  English  hay  with  meadow  shorts, 
one-half  peck  to  one  peck  daily.  Cow  No.  1,  calved  June  13,  and 
gave  fourteen  quarts  daily  during  the  first  week  in  September.  No*  2, 
calved  August  31,  and  in  the  week  commencing  September  4  gave 
fifteen  quarts  daily.  No.  3,  calved  March  1,  and  gave  fourteen  quarts 
per  day  during  the  second  week  in  June,  and  10.71  quarts  per  day 
during  the  first  week  in  September. 

Dairyof  1865,  by  Gilman  Boby.  of  Dunstable.  Premium  $10.  Breed  of 
the  thitee  cows,  grade  Durham.  Cow  No.  1,  nine  years  old ;  time  of  calving 
November  22, 1864,  and  December,  1865;  gave,  the  last  week  in  March, 
eleven  quarts  per  day,  and  during  the  first  week  in  June  ten  quarts  per 
day.  No.  2,  five  years  old:  time  of  calving  December  17,  1804,  and 
December,  1866;  gave  in  the  first  week  in  March  ten  quarts.  No.  3, 
four  years  old;  time  of  calving,  December  7, 1864,  and  December,  1865; 
gBve  in  the  first  week  of  Mardi  10.5  quarts  per  day;  has  suckled  a  calf 
since  the  first  of  May.  The  keeping  of  these  cows  was  ^'  not  very  diflferent 
from  the  conunon  lot  of  cows— poor  pastures,  poor  meadows,  hay,  and  a 
few  shorts  or  cob-meaL" 

Dairy  of  1867,  entered  by  John  0.  Oorbett,  of  Lowell.  Premium  $8 
and  diploma.  Cow  No.  1,  seven  years  old  in  November,  1806 ;  one-half 
Ayrshire,  one-half  native ;  calved  April  7 ;  during  the  second  week  in 
June  averaged  19.36  quarts  daily^  and  during  the  first  week  in  Septem- 
ber 13.45  quarts  daily.  No.  2,  four  years  old,  one-half  Durham,  one- 
quarter  Ayrshire^  and  one-quarter  native;  calved  November  20,  1806, 
and  would  come  in  again  December,  1807 ;  gave  during  the  first  week 
in  March  fourteen  quarts  per  day;  and  during  the  first  week  in  June 
sixteen  quarts  daily.  Na  3,  which  was  three  years  old  July  5, 1807, 
calved  April  23;  breed  one-half  Aldemey,  one-quarter  Ayrshire,  and 
one-qnartcr  native;  gave  during  the  second  week  in  June  14.14  quarts 
per  day,  and  during  the  first  week  in  September  10.93  quarts  per  day. 
No.  1  was  the  mother  of  Nob.  2  and  3.  All  were  kept  on  English  hay  in 
winter,  and  on  common  pasture  in  summer,  with  no  extra  feed. 
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The  following  tabulation  is  a  summary  of  the  statements  made  ou  pre- 
miums given  by  the  society,  in  the  years  named,  for  the  '^best  native  or 
mixed  cows  taken  singly."  It  will  be  seen,  on  a  comparison  and  general 
average  of  these  statements,  that  they  show  a  decided  increase  as  to 
yield  of  milk  in  later  over  earlier  years,  especially  when  the  relative 
periods  of  the  milking  season  and  the  leading  circumstances  are  suffi- 
ciently paralleled.  For  instance,  first  premium  cow  of  1858,  ten  years 
old,  gives  during  the  first  week  in  June,  six  weeks  after  calving,  a  daily 
average  of  13  61  quarts,  and  during  the  first  week  in  September  a  daily 
average  of  9.65  quarts.  First  premium  cow  of  1866,  ten  years  old,  gives 
during  the  third  week  in  February,  one  month  after  calving,  a  daily 
average  of  22.6  quarts,  and  during  the  second  week  in  June  a  dail^ 
average  of  18  quarts.  With  regard  to  the  year  1868,  the  cause  of  the 
relative  positions  assigned  to  the  first  and  the  second  premium  cows 
is  not  so  clearly  shown  by  the  report  as  might  be  desired.  It  may  be 
understood,  however,  that,  as  in  neighbonng  societies,  the  size  and 
form  of  the  animal,  indicating  greater  or  less  economy  of  keeping,  the 
richness  of  the  milk,  and  other  circumstances,  are  taken  into  account  in 
the  adjudication  of  prizes. 
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I  Aldemey,  i  Ayrshire 


No  statement. 

i  Dnrham,  }  native. . 

I  native  |  Ayrshire. 

Native 

Grade  Ayrsliire 


iAldemey,  | ]>arham., 
Aldemey,  {  native. . . . 
Dutch 
Grade" 

Grade  Durham 


Time  of 
calving. 


Yield  of  milk  per  day  in  stated  weeVs.  QtB. 


April  15. 


April  21 

Doc  1,1863.. 


April  7 

June  15 

Deo.  30, 1863. 


September . 
Aug.  30.... 
May  26.... 
fflar.  21.... 
April  20.... 


Jan.  21 

Jane  10 

5  Mdy  30,  1865 
\  Sept.  20,  1866 

April  15 

MJw.  21 


Sept.  1, 1866. 

Oct  10, 18C7. 

iay24 

Mar.  13 

May  18 


May  30. 
Apvjl  3. 
April  9. 
May  2. 
May  24. 


June,  1st  week,  13.61.  Sept,  Ist  w%  9. 56. 


Boat  of  season,  22.  Sept.,— week,  16. 
Feb.,  1st  week,  17.79.  June,  do.  15.  (Mar. 

do.  13.4.) 
June,  2d  week.  16.11.    Sept,  let  wTc,  11. 
June,  last  week,  20.  Sept,  1st  week.  15. 
Mar.,  1st  week,  11.81.  June,  1st  week,  10. 


Miir.,  Ist  wTc,  11.07.    June,  1st  wTc,  14.25. 
One  week,  Scipt,  18.57. 
June,  2d  week,  17.71.  Sept,  Ist  Wk,  12JJ5. 
June,  2d  week,  15.07.    Sept,  2d  w*k.  10.93. 
June,  2d  week,  14.43.  Sept.  1st  week,  105. 


Fob.,  3d  week,  22.6.   June,  2d  week,  18. 
June,  last  week,  19.  Sept,  Ut  week,  16.S7. 
J  June,  '65  — w'k,  18.  Sep.  —w-k.  '65, 14.29. 
>  June,  1866,  —week,  4.93. 
June,  2d  week.  17.71.  Sept,  1st  w%  \ZSI, 
June,  2d  week,  17.    Sept,  9d  week,  13*6. 


Sept—;  Oct  (1866,)  20.  JnneafiWJ  13.* 

June,  2d  week.  21.82.  Sept^lst  wit,  15.57. 
June,  2d  week.'  18.    Sept,  1st  week,  14. 
June,  2d  week,  21 .71 .  Sept  1  st  week,  1 ZS9. 


June,  2d  week,  18.43.  Sept,  1st  wlc,  12.5. 
Jme,  2d  week,  25.5.     Sept  1st  week,  15. 
June,  1st  week,  17.   Sept,  Ist  week,  11. 
June,  (mouth.)  17.    Sept,  (monthj  n. ' 
" '       "     "-     Sept, ' 


June,  2d  wedk,  14.5. 


,  1st  week,  IS 
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Th^  following  table  represents  the  averages  Qf  daily  >ield,  at  the 
period  of  largest  product,  in  the  years  named.  In  185S  only  the  first 
premium  was  bestowed,  similar  premiums  having  been  withhelil  on 
account  of  unsausfectory  statements: 


Toar. 

Cow  No.  1. 

Cow  No.  2. 

Cow  No.  3. 

Cow  No.  4. 

Cow  No.  5. 

Average. 

185g                                 

Quart*. 
13.61 
22 

14.25 
22.6 

Quarts, 

Quarts. 

Quarts. 

Quarts. 

Quarts. 
13.61 

1864 

17.79 

lasT 

19 
20 
23.5 

16.11 

17.71 

18 

21.82 

17 

20 

15.07 

17.71 

18 

17 

11.81 

14.43 

17 

21.71 

14.5 

•7.54 

1865 

16.01 

1866 

18.86 

1867                       

20.38 

1888       

18.43 

ia49 

Inspection  of  yield  of  the  various  animals  at  the  second  x)eriod  of 
report  in  each  respective  year,  which  is  generally  equivalent  to  the  first 
week  of  September,  shows  averages  the  relative  proportions  of  which 
are  similar  to  those  exhibited  at  the  period  of  largest  yield. 

Comparison  of  statements,  as  to  the  feeding  of  the  cows,  indicates  an 
average  improvement,  during  later  years,  in  the  manner  of  keeping.  So 
far  as  the  reports  show,  the  two  following  animals  appear  to  be  fair 
J  epresentatives  of  the  best  feeding.  The  first  premium  cow  of  18C6, 
entered  by  J.  P.  Cummings.  of  Tyngsborough,  yielding  22.6  quarts  daily 
during  the  third  week  in  February,  and  one  month  after  calving;  twenty 
quarts  daily  during  one  week  in  April,  and  eighteen  quarts  daily  during 
the  second  week  in  June;  was  kept,  during  winter  and  spring,  on  "run'' 
hay,  com  fodder,  eight  quarts  of  shorts,  and  one  quart  of  meal  mixed, 
per  day;  in  summer  on  common  pasture.  Second  premium  cow  of 
1868,  entered  by  John  Biggins,  of  Lowell,  yielding  25.5  quarts  daily, 
during  the  second  week  in  June,  two  months  after  calving,  and  fifteen 
quarts  daily  during  the  first  week  in  September;  was  kept  in  winter  on 
good  hay,  with  two  quarts  of  shorts,  and  one  quart  of  meal  per  dayj  in 
mimmer,  on  grass  only. 

ATVTRTIIOAN  DAIBYMEN  IN  SWITZERLAND. 

American  enterprise  appears  to  be  looking  to  other  continents  for  new 
spheres  of  activity.  A  company  of  Americans  have  located  a  milk- 
condensing  establishment  at  Chanx,  near  Lake  Zug^  in  Switzerland, 
intended  to  contribute  to  English  consumption  particularly.  George 
H.  Page,  of  Dixon,  Illinois,  is  superintendent  of  the  **  Angjo-Swiss  Con- 
densed Milk  Company.'^  Milk  from  the  Alpine  region  is  celebrated  for 
its  richness  and  flavor.  About  400  gallons  are  received  daily  from  the 
peasants  of  the  neighborhood,  and  manufactured  so  careftilly  that  a 
specimen  kept  twelve  months,  as  reported  by  Baron  Liebig,  has  been 
churned  into  excellent  butter. 


MILK  TBANSPOBTATION  IN  PBANC5E. 

On  the  French  railways  the  milk-'can  is  filled  full  of  milk,  and  so 
stoppered  down  that  there  is  no  room  for  the  least  motion  to  chum  the 
milk  and  separate  its  buttery  particles.  In  hot  weather  the  can  is  cov- 
ered with  a  textile  wrapper  wMch  is  watered  with  a  fine  sprinkler  before 
the  train  starts ;  and  in  a  long  journey  the  watering  is  repeated  at  inter- 
vals. The  efiect  of  the  whole  system,  as  carri^  out  in  these  said  other 
particulars,  is  that  the  mik  is  conveyed  without  deterioration.    The 
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police  in  France  and  Belgium  are  empowered  to  test,  with  a  lactometer, 
any  milk  on  sale  in  dairy  or  street,  and  to  seize  such  as  is  found  to  be 
diluted. 

PRESERVATION  OP  MILK. 

The  method  of  jM.  Mabrun  for  the  i>reservation  of  milk  is  to  warm 
the  milk  to  a  moderate  temperature  in  a  tin  vessel  furnished  with  a 
leaden  tube,  for  the  cxi>ulsion  of  air ;  the  tube  is  thcD  compressed  aud 
closed  with  solder.  A  committee  of  the  French  Academy  of  Sinences, 
to  wliom  M.MabruTi  subjected  his  process  for  examination,  reportexllhat 
the  milk  thus  preserved  possessed,  six  months  after  beiug  put  up,  all 
the  properties  of  fiesh  milk.  A  i)rizo  of  1,500  franca  was  awarded  to 
M.  Mabnin. 

PUUIT  PRODUC'TION. 

A  correspondent  of  the  I3cpartment  ia  Niagara  County,  New  York, 
speaking  of  the  fruit  crop  ot  1807,  iu  that  county,  says  that  one  man  in 
Lockport  was  oflered  $1,500  for  the  jjears  grown  on  one  acre.  He 
sent  them  to  New  York,  where  they  were  overkept,  and  he  realised 
only  $1,000  for  them.  One  school  distiict  in  Newfane  received  over 
$40,000  for  fruit.  The  sales  of  apples,  as  taken  from  the  books  of 
the  various  buyers  in  the  county,  foot  up  200,000  barrels,  at  an  average 
price  of  $2  GO,  making  probably  the  most  money  ever  received  for  any 
one  crop  of  any  kind  ever  gathered  in  the  county. 

Fearn. — Mr.  P.  T.  Quinn,  of  New  Jersey,  gives  the  following  as  the 
amount  of  seven  years'  sales  of  the  product  of  a  row  of  thirty  Duchesse 
d'Angoulfime  pears,  the  seven  years' crops  being  the  yield  of  nine  years: 
The  first  crop,  the  trees  eight  years  old,  $120;  second,  $139  41;  third, 
$166  17  5  fourth,  $202  28 ;  fifth,  $267  49  5  sixth,  $310  20 ;  seventh,  $705; 
total,  $1,900  ^.  The  row,  in  1868,  produced  ninety-four  bushels  oi 
marketable  fruit,  which  sold  at  higher  prices  on  accoxmt  of  the  sottreity 
of  peaches. 

Strawberries, — From  Ulster  County,  New  York,  $100,000  worth  of 
strawberries  was  shipped,  in  1867,  to  New  York  markets,  and  at  least 
$200,000  worth  of  whortleberries  from  the  ShawanguuK  mountains. 
Prom  $400  to  $1,000  worth  of  small  fruits  was  sold  from  an  acre. 

Bed  rasplerries. — The  slaty  soil  of  Marlborough,  Orange  Coxmty, 
New  York,  is  especially  adapted  to  the  production  of  the  Eed  Antw^ 
raspberry.  Not  less  than  500  acres  are  cultivated  in  the  town,  givinff  a 
gross  product  of  $300,000  per  annum.  An  acre  of  Antwerps  in  roll 
bearing  is  valued  at  $1,000.  Good  Antwerp  land  is  worth  $200  to  $500 
per  acre. 

Cranberries. — An  experienced  cranberry  cultivator  states  that  one 
improved  cranberry  bog  on  Gape  Cod,  Massachusetts,  has  yielded  a  pay- 
ing crop  nearly  every  season  for  fifty  years.  It  should  be  remarked  that 
the  continued  success  of  a  cranberry  field  depends  very  greatly  on  the 
readuiess  with  which  water  can  be  flowed  upon  the  surface  or  wittidrawn 
from  it.  New  Jersey  is  the  chief  cranberry -producing  State,  Sud,  accord- 
ing to  the  official  report,  its  bogs  and  *'  savannas"  supply  at  least  one- 
half  of  the  cranberries  raised  in  the  XJuited  States.  The  area  of  these 
fields  is  constantly  increasing.  Ocean  County,  in  1867,  sent  into  mar- 
ket about  45,000  bushels,  mostly  the  product  of  cultivation.  It  is 
claimed  that  two  gentlemen  have,  by  their  operations  in  cranberry  cul- 
ture, doubled  the  taxable  property  of  one  township  in  this  county  dor- 
in;;  the  last  six  years. 

Small  frmU  in  New  Jersey. -^^ln  the  western  part  of  Burlington  County, 
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New  Jersey,  tl'ere  were,  in  1867,  about  1,400  acres  of  strawberries  in 
bearing,  700  acres  of  blackberries,  and  150  acres  of  raspberries. 

PeaSies. — A  correspondent  of  the  Department,  in  Newcastle  County, 
Delaware,  says:  "The  peach  flouriahes  finely,  and  makes  our  State 
noted  for  its  production.  It  is  stated  that  300,000  baskets  of  the  firuit 
were  shipped  ^m  Middletown  alone  during  the  last  season,  (1807,)  all 
produced  in  the  lower  sections  of  the  county.^  "  Kent  county  is  fiunous 
for  its  fine  peaches,  immense  quantities  of  which  are  shipped  to  New 
^ork  and  Philadelphia  in  the  season,  ^ome  orchardists  have  as  many  as 
15,000  trees  in  bearing,  and  one  claims  60,000.  The  average  yield  of  a 
healthy,  well-grown  orchard  is  about  two  and  a  half  baskets  of  five- 
eighths  of  a  bushel,  to  a  tree,  and  fifty  cents  per  basket  in  the  orchard 
is  considered  a  paying  price.'^ 

The  Seuppernong. — A  letter  received  by  the  Department  from  L6uis 
Froelich,  of  Keuausville,  North  Carolina,  November  1, 1868,  says  the 
Scuppemong  gives  the  surest  crop  of  grapes  he  has  ever  found  or  heard 
of  in  any  wine-growing  country,  and  adds :  "  At  my  old  home  on  the 
Bhine  we  had,  iu  each  five  years,  two  entire  foUures.  two  seasons  of 
inferior  wine,  and  only  one  perfect  crop ;  and  I  have  found  nearly  the 
same  results  in  Austria,  Hungary,  France,  and  Italy,  and  in  the 
northern  or  northwestern  part  of  the  United  States.  Indeed,  we 
have  not  in  this  country  a  single  variety  except  the  Scuppemong  which 
is  not  liable  to  injury  from  frost,  or  in  danger  of  not  ripening  througfh 
unfavorable  seasons  or  the  various  grape  Sseases.  With  this  varied, 
however,  we  may  calculate  with  certainty  each  year,  as  to  both  quantity 
and  quality.  It  requires  only  one-fifth  the  labor  and  expense  attending 
the  cultivation  of  other  varieties.  "The  average  yield  for  a  three-year 
old  vine  is  one  peck;  five-year  old,  two  bushels j  ftiU  grown,  ten-year 
old  vine,  twenty-five  bushels."  Mr.  Froelich  has  had  ten  years'  experi- 
'  ence  in  the  culture  of  the  Scuppemong  grapjB. 

Oardening  in  Florida. — ^A  correspondent  of  the  Department,  in  Put- 
nam County,  Florida,  states  that  ihe  culture  of  vegetables  for  the  early 
northern  markets^  recently  initiated  in  that  State  by  northern  men,  is 
being  attended  with  very  flattering  success.  "  But,''  he  adds,  "  the  at- 
tention of  our  people  is  mainly  directed  to  the  culture  of  fruits,  espe- 
cially those  of  the  orange  family,  embracing  the  orange  proper,  tihe 
lemon,  lime,  and  citron,  all  of  which  thrive  well  in  this  latitude.  As 
yet,  there  are  but  few  groves  that  have  begun  to  bear,  but  the  young 
trees  of  one  or  two  years'  growth  promise  w^;  and  the  number  of  those 
that  have  been  set  out  during  the  past  two  years,  between  this  place 
and  Jacksonville,  will  not  fiill  short  of  250,000." 

Jfio^i^an.— The  secretary  of  the  Lake  Shore  and  Western  Michi- 
gan Horticultural  Association  writes  of  the  Grand  Haven  finit  region: 
"  The  upward  tendency  of  prices  in  iruit  lands  is  a  sure  indication  of 
the  increasing  interest  attached  to  fruit-growing  in  this  vicinity.  Large 
tracts  of  land  around  the  city,  purchased  less  than  a  year,  ago  for  $5  to 
$11  per  acre,  have  been  selling  rapidly,  in  ten  acre  lots,  for  $25  to  $100 
per  acre  for  fruit  lands." 

CaKfomia  products. — The  southern  counties  of  California  are  pecu- 
liarily  suited  to  the  almond  crop.  In  this  portion  of  the  State,  also,  grows 
in  great  abundance  the  citron,  the  peel  of  which,  when  prepared,  is  so 
well  known  in  commerce.  According  to  a  statement  made  a  few  months 
ago,  nearly  the  whole  production  is  annually  idlowed  to  rot,  no  attempt 
having  been  made,  so  far  as  teown,  toward  its  preservation  either  for 
general  domestic  use  or  for  exportr 

Luscious  pears,  grapes,  figs,  peaches,  melons,  plums,  strawberries, 
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lemons,  limes,  &c.,  were  mentioned  as  being  in  great  abundance  in  San 
Francisco  market,  October  16,  1868.  Pears  were  three  to  six  cents  per 
ponnd ;  peaches  five  to  twelve  cents ;  native  grapes  fonr  to  ten  cents. 

The  following  items  of  production,  in  1867,  are  given  concerning  the 
farm  of  Gen.  John  Bidwell,  Butte  County,  California:  Acres  sown  with 
wheat  2,000,  yielding  33,751  bushels,  the  season  having  been,  in  some 
respects,  unpropitious.  Number  of  bearing  firuit  trees  on  the  farm  about 
3,000,  from  which  were  sent  to  marked  during  the  year  mentioned,  a  hun- 
dred tons  of  green  and  fifteen  tons  oi  dried  firuit. 

Returns  of  county  assessors  in  Califomia  for  1867  give  the  following 
items  respecting  firuit  trees  in  that  State:  Apple  trees,  2,249,473 ;  peach, 
984,621;  lemon,  3,700,  (Malaga  and  also  Sicily  varieties.)  of  which  Los 
Angeles  has  2,300 ;  orange,  17,397,  of  which  Los  Aijgeles  has  15,000; 
olite,  14,812,  of  which  Santa  Barbara  has  12,000. 

The  foregoing  returns  afford  the  foUowiijg  statistics  with  regard  to  the 
number  of  vines  cultivated  in  the  State,  and  the  product  of  wine  and 
brandy:  Vines,  21,372,334,  of  which  Los  Angeles  had  3,838,000;  wine, 
1,876,429  gallons,  of  which  Los  Angeles  gave  760,000  gallons;  brandy, 
165,360  gallons,  of  which  Los  Angeles  gave  77,000  pilous.  It  is  generally 
conceded,  however,  that  these  returns  fall  considerably  short  of  the 
actual  facts.  The  wine  crop  of  1868  is  thought  to  be  the  largest  ever 
made,  being  estimated  firom  unofficial  data  as  high  as  7^000,000  gallons, 
of  which  the  estimate  for  Los  Angeles  is  1,500,000,  and  for  Sonoma 
900^000  gallons. 

Large  grape  differ.— Mr.  Fowler,  gardener  to  IJie  Earl  of  Stair, 
recentiy  exhibited  in  Glasgow  a  cluster  of  grapes  weighing  seventeen 
pounds  two  and  a  half  ounces — a  fine  white  variety. 

Fruit  gromng  in  Ohio. — ^A  special  committee  of  the  Ohio  Horticultural 
Society,  on  the  deterioration  or  fiiilure  of  orchard  crops  in  that  State, 
report  that  the  decline  of  the  apple  crop  has  been  pretty  general  through- 
out Ohio,  though  less  in  the  lake  region  on  the  north  and  among  tiie 
hills  of  the  coal  sections  of  the  southeast  than  in  other  portions. 
Causes  reported  are:  1,  exhaustion  of  the  soil;  2,  neglect  and  improper 
culture  and  pruning;  3,  increasing  severity  of  summer  droughts;  4, 
deficiency  and  variability  of  atmospheric  humidity,  consequent  on  the 
disappearance  of  forests;  5,  increase  of  injurious  insects;  6,  increase  of 
fungous  diseases.  The  turning  of  hogs  and  sheep  into  orchards  was 
indicated  as  effective  toward  the  prevention  of  insect  ravages. 

The  vineyard  products  for  1867,  in  the  region  around  Sandusky,  Ohio, 
and  including  the  neighboring  islands,  were  as  foUows:  1,822,000  x)ound8 
of  table  grapes;  4,860,000  pounds  of  wine  grapes.  The  average  price 
realized  from  the  table  grapes  was  twelve  and  a  half  cents  per  pound ; 
from  the  wino  grapes  six  cents  per  pound;  making  the  total  value  of  the 
grapes  $519,350.  The  average  yield  per  acre  of  bearing  vineyards  iB 
fiur  condition  was  two  tons,  value  $227. 

HIGH  PBIGES  OF  FBENOH  TINE  LAin>S. 

Eomana-Conti,  a  Burgundy  vineyard  of  three  acres,  producing  an 
unrivaled  quality  of  wine,  was  offered  for  sale,  at  auction,  at  a  mini- 
mum limit  of  110,000  flrancs^  or  $20,625.  Also  Vouzeot,  a  vineyard 
of  about  134  of  our  acres,  yielding  a  superior  wine,  was  also  offered 
at  a  limiti^d  price  of  2,000,000  francs,  or  $375,000.  The  celebrated 
Chambortin  vineyard  realized  for  1  hectare  92  axes  (4.74  acres)  80,000 
francs,  or  $15,000;  for  the  second  lot,  1  hectare  68  ares  (4:15  acres) 
74,800  francs,  or  $13,986. 
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WOOL  ANP  WOOL  MANUPAOTTTEES. 

Wool  of  the  world.— Recent  German  estimates  (approximate)  give  to 
Gcreat  Britain  an  annual  production  of  260,000,000  i)ounds  of  wool ;  Ger- 
many, 200,000,000;  France,  123,000,000;  Spain.  Italy,  and  Portugal, 
119,000,000;  European  Bussia,  125,000,000;  making  a  total  estimate  for 
Europe  of  827,000,000  pounds;  in  Australia,  South  America,  and  South 
Africa,  157,000,000 ;  the  United  States,  95,000,000  [too  low;]  the  British 
North  American  Provinces,  12,000,000;  Asia,  at  a  very  general  estimate, 
470,000,000;  Northern  Africa,  49,000,000;  the  aggregate  production  of 
the  world  being  put  at  1,610,000,000  pounds. 

Wool  grotcmg  in  Busria. — ^As  evidence  of  the  vast  scale  of  sheep  hus- 
bandry in  Sussia,  the  following  items  are  given  from  statements  of 
Bussian  exhibitors  at  the  Paris  Exposition  of  1867.  IVIr.  Tilibert^s  flock 
consists  of  70,000  merino  sheep.  In  1864  it  numbered  50,000  head,  which 
gave  476,496  pounds  of  wool.  Michd  Bernstein^  of  Odessa,  rei)orts  a 
lock  consisting  of  400,000  sheep.  The  last  shearmg  produced  1,111,577 
pounds  washed,  and  sold  for  870,000  rouMes,  approximately  $558,000  in 
gold. 

Bank  in  wool  manufacture. — Data  obtained  at  the  Paris  Exposition 
of  1867  appear  to  justify  the  fdUowing  classification  in  rank  of  the  lead- 
ing nations  in  card-wool  fiibrics:.  Bhenish  Prussia  first  for  men's  wear; 
Fnince  first  for  women's  wear;  Austria  secondfor  women's  wear;  France 
second  for  men's  wear;  Bel^um  third  for  men's  and  women's  wear: 
Prussia  fourth  for  men's  and  women'd  wear;  England  fifth  for  men's  and 
women's  wear;  the  United  States  sixth  for  men's  and  women's  wear; 
Bussia  seventh  for  men's  and  women's  wear.  Taken  as  a  whole,  France 
stands  at  the  head  of  all  nations  in  the  manufacture  of  wool. 

In  respect  to  products  of  card-wool  industry  generally,  practical  manu- 
facturers, wjbo  have  recentiy  visited  Europe  for  the  purpose  of  study^ 
concur  in  declaring  that  iaefficiency  of  system,  processes,  and  machinery 
for  fabrication,  tiie  United  States  are  on  an  equality  with  the  most 
advanced  nations. 

In  the  whole  range  of  fancy  cassimeres,  including  the  mixed  goods  of 
silk  and  wool,  in  style,  taste,  perfection  of  manufacture,  and  strength  of 
material^  the  United  States  exccd  England,  and  nearly  approach  the 
manufacturers  of  France.  The  same  may  be  said  of  the  whole  range  of 
flannels,  colored,  and  also  i>Iain,  and  of  the  Esquimaux  and  the  Moscow 
bejwers,  imitated  from  the  Germans. 

The  United  States  commis^oner  on  wool  and  manufactures,  at  the 
Paris  Exposition  of  1867,  says  in  his  report:  "American  carpets  are 
fully  equal,  if  not  superior,  to  the  English  carpets  of  similar  grades.  The 
American  retail  purchaser  is  invariably  compelled  to  pay  a  higher  price 
for  a  foreign  carpet  of  the  same  grade.  The  American  ingrain  carpet, 
which  is  much  more  largely  consumed,  is  unquestionably  superior  to  the 
English." 

The  same  report  states  that,  while  the  material  condition  of  the  English 
workman  is  vastly  sui>erior  to  that  of  workmen  in  France,  Belgium, 
Prussia,  and  Austria,  it  is  freely  admitted  that  the  general  and  tec^cal 
education  of  the  EngMsh  operative  is  far  inferior  to  that  of  the  workmen 
of  the  nations  above  named.  The  Paris  Exposition  served  to  open  the 
ej-es  of  England  to  the  startling  fact  that  she  had  been  making  but  littie 
progress  in  manufacturing  an^  mechanical  industry  since  1851,  compared 
with  that  made  in  many  other  European  countries.  The  responses  or  emi- 
nent men  of  Great  Britain,  to  a  request  for  information  addressed  by  the 
Schools  Inquiry  Commission  of  July  2, 1867,  as  touching  this  inferioriy  in 
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industrial  arts,  embody  the  followiBg  facts :  That  Bngland  hag  made  little 
progreBS  in  the  peaceftil  arts  of  indostrv  since  1862;  that  she  must,  at 
no  distant  day,  in  virtue  of  the  better  education  furnished  by  the  conti- 
nental nations,  find  herself  outstripped  by  them,  both  in  the  arts  of  peace 
and  war;  that,  notwithstanding  she  may  still  be  unsurpassed  in  many 
of  her  productions,  she  no  longer  holds  the  pre-eminence  accorded  to  her 
in  1851;  that  the  rapid  progress  being  made  by  continental  rivals  would 
daily  render  it  more  difficult  for  Bnglish  woolen  manufacturers  to  retain 
even  their  relative  position.  Furthermore,  that  the  great  want  among 
English  manufacturers  is  a  proper  industrial  education  among  masters, 
foremenand  workmen  generally;  and  that  superiorcontinental  productions 
exhibit,  not  a  machine  working  a  machine,  but  brains  at  the  loom,  and 
intelligence  at  the  spinning-wheel.  The  CJommissioner,  in  presenting 
these  statements,  cites  them  as  advisory  to  the  extension  in  tibe  United 
States  of  such  schools  as  the  Oooper  Institute^  of  New  York,  and  the 
Massachusetts  Institute  of  Technology.  He  indicates,  however,  another 
cause  of  English  decline  than  that  already  mentioned,  viz.,  a  ruling 
desire  for  ^'production  at  the  cheapest  possible  rate  for  the  utmost  pos- 
sible consumption,"  causing  a  constantly  declining  standard  of  excdlenoe, 
and  continued  depreciation  of  fabric  He  characterizes  such  a  policy  as 
shortsighted,  and  points  out  the  Mse  economy  of  making  poor,  or, 
more  prox)erly  speaking,  dishonest  fabrics. 

Manufacturing  in  tJ&  Northweit. — At  the  exi)08ition  of  the  woolen 
manufacturers  of  the  Northwest,  held  in  Chicago,  Illinois,  in  August, 
1868,  it  was  stated  that  there  wer^at  that  time,  in  the  seven  States- 
Ohio,  Michigan.  Indiana,  Illinois,  Wisconsin,  Iowa,  and  Minnesota-^? 
woolen  mills  with  905  sets  of  machinery,  fi*om  which  it  appears  that  the 
woolen  machinery  at  the  Northwest  has  doubled  in  less  tnan  four  years. 

Mills  on  the  Pacific  coewt— -There  are  five  woolen  mills  in  California 
and  four  in  Oregon. 

Shoddy,— ThiB  article  was  first  introduced  into  use  about  the  year  1813, 
at  Batiey,  in  the  West  Biding  district,  Yorkshire,  England,  and  now 
forms  one-fifth,  bv  weight,  of  the  woolen  and  the  worsted  manufacture 
of  the  district,  which  is  the  chief  seat  of  the  trade  of  Great  Britain, 

FBBTtLIZEBS. 

Professor  Voelcker,  in  his  rejwrt  to  the  Chemical  Committee  of  the 
Royal  Agricultural  Society  of  England,  read  December  2, 1868,  says : 
^'  The  experiments  on  artificial  grasses,  on  the  whole,  are  confirmatory  of 
similar  ones  made  in  previous  years.  They  bring  out  strongly  the  bene- 
ficial ef^ts  which  a  mixture  or  salts  of  potash  and  superphosphate  pro- 
duces on  seeds  grown  on  poor,  light,  sandy  soils,  and  idiow  the  inefficacrp 
of  potash  for  seeds,  and,  I  ma^  add,  for  nearly  all  crops  on  land  in  a  high 
state  of  cultivation,  and  on  soils  contahiing  a  fair  proportion  of  clay.''^ 

Coal-ashes. — ^Recent  experiments  in  respect  to  the  use  of  coal-afihesas 
a  fertilizer  are  apparently  contradictory  in  their  results.  One  cause  of 
this  is  readily  perceivable,  viz.,  the  great  difference  in  the  proportion  of 
certain  chemical  elements  which  are  observable  in  these  ashes.  Some 
vaiioties  of  coal-ashes  for  instance  show  a  muc^  larger  percentage  of 
oxide  of  iron  than  do  others.  English  and  French  experiments  refer  to 
the  use  of  bituminous  coal-ashes.  A  Chinese  yam  (Biosoorea  batatas^) 
planted  in  a  bed  of  anthracite  ashes,  grew  luxuriantiy.  and  gave  excel- 
lent results.  The  bed  was  twelve  to  eighteen  inches  aeep,  entirely  sep- 
arated from  common  earth  by  boarding  under  the  bed. 

Oowccr^no.— At  a  mill  recently  erected  in  Goshen,  New  Jersey,  large 
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quantities  of  king-crabs,  or  horse-feet,  are  prepared  for  use  as  fertilizers. 
They  are  ground  as  finely  as  possible,  put  up  in  bags,  and  sold  under  the 
name  of  cancerine,  at  $25  i)er  ton  at  the  works,  which  manufacture  100 
to  250  tons  per  annum.  -Another  mill  at  West  Creek,  in  the  same  8tat«, 
produces  about  the  same  quantity.  This  fertilizing  material  is  applied 
to  wheat  at  the  rate  of  800  pounds  per  acre,  which  quantity  the  State 
geologist  reports  is  fully  equal  in  value  to  400  pounds  of  guano,  costing 
$18.  Compared  with  guano  at  $60  per  ton,  cancerine  is  estimated  to 
be  worth,  for  use,  about  $39  50  per  ton. 

Marls. — During  the  year  1868,  several  new  companies  have  been 
established  in  New  Jersey  for  digging  and  transporting  the  marls  for 
which  that  State  is  celebrated.  It  is  thought  that  the  trade  in  these 
valuable  fertilizers  will  in  1869  be  double  what  it  was  in  1867.  The 
amount  of  marl  used  in  the  State  is  estimated  at  very  near  one  milHon 
tons. 

F0BE8TS  AND  TIMBER. 

The  following  abstract  is  from  a  communication  by  the  Hon.  J.  M. 
Edmonds,  late  Ccnnmissioner  of  the  General  Land  O^ce,  on  the  waate 
of  forests,  their  x>reservation,  &c.  The  paper  appears  in  fidl  in  the 
monthly  rei)ort  of  this  Department  for  January,  1869 :  Except  in  the 
mountain  regions,  nearly  the  whole  surface,  from  the  Aflaiptic  to  the 
Mississippi,  has  been  despoiled  of  its  primeval  growth.  The  absolute 
waste  is  less  than  formerly,  but  the  waste  and  consumption  are  fiu* 
greater  than  at  any  former  period.  No  considerable  eftbrt  has  been  made 
toward  production.  •  •  •  Our  people  have  now  gone  through  and 
surrounded  the  great  primeval  timber  reserve,  and  have  already  entered 
on  the  margin  of  the  vast  treeless  plains  and  plateau,  with  three-fourths 
of  the  original  store  consumed,  the  demand  accelerated,  and  the  number 
of  consumers  rapidly  rising  from  38,000,000  to  50,000,000.  Look  forward 
fifty  years — our  forests  will  be  exhausted,  the  aemand  for  the  products 
quadrupled,  and  the  country  and  people  be  suffering  for  the  protection 
which  forests  would  afford. ' 

Maine,  Michigan,  Wisconsin,  Minnesota,  and  Florida  are  the  only 
States  east  of  the  Mississippi  which  now  export  any  appreciable  quan- 
tity of  timber  more  than  they  import,  and  the  reserve  in  these  States  is 
being  rapidly  cut  away.  ♦  ♦  •  The  mountain  and  plateau  region, 
occupying  the  interior  of  the  continent,  has  only  a  moderate  supply. 
•  •  •  No  supplies  can  be  drawn  from  this  region  for  the  older 
States,  or  even  for  the  great  plains,  without  exhausting  a  reserve  which 
is  already  below  the  immediate  prosx)ective  demand.  In  the  Pacific 
States  and  Territories  there  is  still  an  adequate  supply,  but  not  beyond 
tilie  early  prospective  wants  of  their  own  people.  The  States  bordering 
the  Mississippi  on  the  west  have  no  surplus,  and  most  of  them  are  at 
this  moment  importing  to  meet  the  demands  of  even  their  sparse  popu- 
lation. ♦  ♦  •  Arizona,  New  Mexico,  Colorado,  Wyoming,  Montana, 
Idaho,  and  Dakota  have  but  a  meager  supply,  not  sufficient  for  a  popu- 
lation as  dense  as  now  occupies  Ohio,  Indiana,  or  IHinois.  Only  the  newly 
acquired  territory  of  Alaska  remains  to  be  considered.  Very  little  is 
known  of  its  timber  resources,  but,  in  much  the  largest  portion,  it  is 
known  that  its  rigorous  climate  precludes  the  growth  of  valuable  forests, 
and  it  is  not  too  much  to  presume  that  the  timber  in  that  Territoiy  will 
be  insuflicient  to  meet  the  demands  of  the  trade  now  opening  witia  the 
great  poptdations  of  China  and  Japan.  Considering,  then,  the  present 
and  the  prospective  forest  products  in  this  country  in  the  light  of  their 
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necessity  for  domestic  purposes,  and  for  the  protection  of  ^ men,  animals, 
finits,  and  grain,  and  of  their  value  in  inducing  moisture,  protecting  the 
soil,  and  tempering  the  climate,  it  is,  indeed,  imi[)ortant  that  every  sec- 
tion of  the  country  should  retain,  if  it  has  them,  and  if  it  does  not  have 
them,  should  immediately  engage  In  their  production,  at  least  to  the 
extent  of  supplying  local  use  and  protection. 

Trees  as  rain  prodttcers. — ^In  Uppcwp  Egypt  the  rains,  which  eighty  years 
ago  were  abundant,  have  ceased  since  the  Arabs  cut  down  the  trees 
atong  the  valley  of  the  Nile  toward  Lybia  and  Arabia.  A  contrary 
effect  has  been  produced  in  Lower  Egypt,  from  the  extensive  planting 
of  trees  by  the  Pasha.  In  Alexandria  and  Cairo,  where  rain  was  formerly 
a  rari^,  it  has,  since  that  period,  become  more  frequent. 

Professor  E.  O.  Kedzie,  of  Michigan  State  Agricultural  College,  in  aD 
address  on  "  The  influence  of  forest  trees  on  agriculture,''  delivered  not 
long  since  before  one  of  the  county  societies  in  that  State,  gave  a 
very  earnest  warning  against  the  wasteful  destruction  of  forests,  citing, 
at  the  same  time,  the  well-known  fttcts  of  current  history.  It  is  notice- 
able as  a  hopeful  fact,  that  prominent  agricultural  societies,  in  various 
sections  of  the  country,  have  recently  been  emphatically  directing  public 
attention  to  this  matter. 

Forestry  in  Jndia.— In  1864  the  British  government  founded  an  im- 
proved general  system  of  forest  administration  for  the  whole  Indian 
empire,  havftig  in  view  the  preservation  and  development  of  state 
forests.  All  superior  government  forests  are  reserved,  and  made  in- 
alienable, their  boundaries  marked,  and  forest  rules  and  penalties  defined. 
Surveys  nave  been  made,  and  are  still  in  progress,  toward  establishing 
data  as  to  the  nature  and  extent  of  the  timber  resources.  Several  thou- 
sand mahogany  trees  have  been  raised  in  the  Terai.  Large  tracts  hare 
been  plant^  to  wood  for  the  purpose  of  supplying  the  railways,  which 
consume  immense  quantities  for  fdel. 

Lumber  in  Washington  Territory, — ^Pugct  Sound,  Washington  Terri- 
tory, is  well  known  as  a  principal  source  of  the  lumber  export  of  the  North 
Pacific  coast.  Besides  amounts  consumed  within  our  own  territories, 
many  cargoes  of  lumber  are  annually  shipped  from  thence  to  ports  in 
China,  the  Sandwich  Islands,  Australia,  and  South  America.  The  fol- 
lowing statement  in  regard  to  the  resources  of  Puget  Sound  is  on  the 
authority  of  Mr.  Joseph  Cushman,  receiver  of  public  moneys  at  Olympic 
situate  at  the  head  of  the  sound :  **  The  time  is  not  far  distant  when  nearly 
all  the  ship-building  on  the  Pacific  coast  will  be  done  on  the  shores  of 
Puget  Sound.  From  the  Cascade  range  to  the  Pacific^  comprising  about 
one-half  of  Washington  Territory,  the  surface  is  densely  covered  with  the 
finest  forest  growth  in  the  world.  Some  of  the  trees,  straight  as  an 
arrow,  are  four  hundred  feet  in  height,  and  fourteen  le^t  in  diameter 
near  the  ground.  Varieties  of  the  fir  predominate,  interspersed  with 
spruce,  hemlock,  tamarack,  white  cedar,  maple,  ash,  white  oak,  and,  on 
some  of  the  mountain  slopes,  white  pine.  The  yellow  fir  (Abies  Dong- 
lasiij  is  a  tree  peculiar  to  the  North  Pacific  coast  from  the  forty-second 
parallel  to  Alaska,  and  is  found  only  east  of  the  Cascade  range,  north 
of  the  boundary  of  forty-nine  degrees.  This  is  the  timber  principally 
used  at  the  saw-mills  on  the  Sound,  and  is  both  strong  and  durable^  in 
feet  it  is  the  strongest  timber  on  the  coast,  both  in  perpendicular  pressure 
and  horizontal  strain.  •  •  •  The  abundance  of  timber,  coal,  water- 
power,  and  iron  ore  in  the  vicinity  of  navigable  waters,  together  with 
fine  harbors,  large  saw-mills,  temperate  climate,  and  natiunl  facilities 
for  manufacturing  corda,ge,  all  clearly  indicate  that  the  Puget  Sound 
country  wiU  soon  occupy  a  prominent  positiai  in  sliii>-building.    Bxperi- 
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ments  made  by  the  French  anfhorities  in  the  imperial  dock-yard  at 
Toulon  are  cited  as  showing  that  masts  from  Vancouver's  Island,  and, 
by  similarity  of  circumstances,  those  from  Puget  Sound,  are  superior 
to  the  best  class  of  Riga  spars. 

Lumber  in  California. — ^The  report  of  the  surveyor  general  of  Cali- 
fornia for  1867  makes  exhibit  for  that  State  of  220,991,213  feet  of  lum- 
ber sawed,  and  108,007,000  shingles  made,  of  which  Mendocino  sawed 
50,000,000  feet  of  lumber  and  made  1,000,000  shingles.  The  report,  how- 
ever, is  imperfect,  on  account  of  deficiencies  in  county  returns. 

Premiums  for  tree  pla/nting. — Among  the  premiums  for  1868,  offered 
by  the  Worcester  North  Agricultural  Society,  Massachusetts,  are  three: 
$25,  $15,  and  $10,  for  the  best  plantations  of  any  kind  of  forest  trees, 
suitable  for  fuel  or  timber,  raised  from  seed,  not  less  than  five  hundred 
in  number^^hich  shaU  be  in  the  most  flourishing  condition  in  the  fall 
of  1868.  The  Plymouth  County  ^Massachusetts)  Agricultural  Society 
offer  two  premiums.  $40  and  $20,  tor  a  sindlar  purpose;  the  trees  to  be 
over  three  years  old  in  SeptembBr,  1872.  The  society  also  ofler  premi- 
ums for  the  planting  and  cultivation  of  ornamental  trees  on  or  near  the 
highways  and  public  squares  of  the  county  towns. 

Profit  of  pUmting. — Mr.  T.  B.  Coursey,  writing  on  the  propriety  of 
growing  timber,  speaks  of  a  man  who  bought  a  poor  faun  in  Delaware, 
about  twenty  years  ago,  and  concluded  to  plant  pine-seed  and  chestnut 
on  one  side  of  his  farm  near  the  banks  of  a  creek^  where  his  land  was 
gullied  by  heavy  rains.  The  outlay  did  not  amount  to  twenty  dollars, 
and  he  now  has  hundreds  of  cords  of  wood,  and  abundance  of  logs  from 
which  to  make  boaxds  for  temporary  uses. 

The  government  of  Greece  is  now  spending  about  J&3,570  annually  for 
the  preservation  of  forests,  and  derives  from  them  an  annual  revenue  of 
about  £13,400. 

FLOBIDA  ITEMS. 

A  committee  of  one  of  the  Florida  "Boards  of  Trade''  remarks  in 
respect  to  Duval  county  in  that  State:  "Potatoes  and  CKCumbers  can 
be  made  ready  for  transportation  by  the  first  of  May,  and,  with  proper 
care,  tomatoeld  can  be  easily  made  ready  for  shipment  by  the  first  of 
June,  and  thus  placed  in  the  northern  markets  before  they  can  be  ftir- 
nished  by  the  hot-beds  of  the  farm  gardeners  of  Virginia,  Maryland, 
Delaware,  New  Jersey,  Pennsylvania,  or  Long  Island." 

Am  abridged  statement  of  the  values  of  exports  from  the  port  of 
Jacksonville,  Florida,  from  January  1, 1808,  to  June  30, 1868:  Foreign 
exi>orts,  $23,949  87;  of  which  amount  $22,938  were  in  pitch-pine  lum- 
ber, the  remainder  being  chiefly  in  cypress  shingles  and  spirits  of  tur- 
pentine. Coastwise  exports,  $069,7245  in  which  are  included  cotton  ta 
the  value  of  $416,492,  pitch-pine  lumber  to  the  value  of  $105,465  78, 
vegetables,  &c.,  $24,900,  oranges  $10,925. 

ILLTJSTEATIVE  FACTS. 

From  a  volume  by  T.  F.  Cronise,  on  the  "Natural  Wealth  of  Cali- 
fornia,'' published  in  San  Francisco  during  the  present  year,  the  following 
statement  is  abstracted:  The  village  of  Anaheim,  in  Los  Angeles  County, 
California,  situated  on  a  level  plain  eight  miles  from  the  sea-coast,  was 
originated  by  a  company  of  Germans^  aequainted  with  the  culture  of  the 

frape  in  the  "Fatherland."    The  site  of  the  village  was,  in  1857,  a 
arren,  dry,  sandy  plain.    In  the  summer  of  tiiiat  year  the  f(H:egoing 
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oompany  pnrchased  the  land,  amonnting  to  1.266  acres,  at  $2  per  acre. 
Hub  was  divided  into  lots,  which  were  fenced  with  willows,  q^camores, 
and  poplanu  A  large  proportion  of  the  area  was  planted  with  vines. 
A  ditch,  seven  miles  in  length,  was  cat  to  bring  water  from  the  Santa 
Ana  River.  The  land  was  cultivated  for  two  years,  at  the  expense  of 
the  company,  by  hired  labor.  At  the  end  of  that  ume  the  lots  were 
distributed  to  the  shareholders.  After  all  the  expenses  were  paid,  each 
shiu^  of  twenl^  acres  fenced,  partly  planted  in  vines  two  years  old. 
together  with  a  building  lot  one  hundred  by  two  hundred  feet,  situatea 
in  the  center  of  the  village  and  appertaining  to  the  share,  cost  $1,400. 
There  are,  at  the  present  time,  near  1,000,000  vines  growing  in  the 
village,  of  which  about  750,000  bear  fruit  There  are  also  10,000  frait 
trees  of  various  kinds.  The  whole  place  resembles  a  forest  and  flower 
garden,  divided  into  squares  with  fences  of  willow,  poplar,  and  sycamore, 
which  shelter  the  vipes  from  every  wind. 

In  striking  contrast  with  the  prosperity  of  Anaheim  is  exhibited  the 
condition  of  the  town  of  San  Juan  Gapistrano,  situated  about  thirty 
miles  distant  from  the  preceding  village,  on  the  main  road  between  Los 
Angeles  and  San  Diego.  The  valley  in  which  the  town  of  San  Juan 
Gapistrano  is  placed  is  about  nine  miles  in  length,  and  nearly  a  mUe 
wide.  The  San  Juan,  a  never-failing  stream,  passes  through  its  entire 
length,  famishing  an  abundant  supply  of  water.  The  soil  is  rich,  bat 
almost  wholly  uncultivated.  The  population  of  the  town  numbers 
about  six  hundred,  of  whom  four  hundred  are  Mexicans  and  native 
Oalifomians,  and  about  two  hundred  Indians.  There  are  not  more  than 
half  a  dozen  Americans  or  Europeans  in  the  place,  but  these  are  gen- 
erally thrifty  and  prosperous.  This  is  the  most  thoroughly  Mexican 
town  in  the  State.  *  *  The  only  apparent  ^nployment  of  the  men  is 
horse^racing  or  practicing  with  the  reata.  The  women  are  rarely  seen, 
except  at  the  fandango  or  church.  The  children  literally  swarm  in  tixe 
streets,  and  are  of  all  hues  except  that  of  the  lily;  they  wear  little  or 
no  clothing. 

Until  about  1833  the  agriculture  of  North  Oermany  was  in  a  decidedly 
backward  state.  But  since  that  time  a  very  great  advance  has  taken 
place.  The  amount  of  live  stock  has  enormously  increased^  and  the 
soil  has  grown  more  productive.  M.  de  Laveleye,  in  an  article  in  the 
Eevue  des  Deux  MondsHj  speaking  on  these  points,  snows  that,  reducing 
the  live  stock  to  equivalents  of  homed  cattle,  in  1865  Prussia  had  100 
head  for  every  138  of  the  population;  France,  only  100  for  every  185  of 
the  population.  Forty  years  ago,  these  proportions  were  reversed.  M. 
de  Laveleye  states  as  the  chief  causes  of  this  great  advance,  fii^st,  tiie 
complete  extension  of  general  education  throughout  the  rural  districts 
of  Prussian  Germany ;  second,  the  wide  spread  diffusion  of  technical 
agricultural  instmction.  Prussia  maintains  four  Boyal  Agricultaral 
Slocieties,  and  nineteen  provincial  schools  of  agriculture,  subsidized  by 
the  state.  There  are  also  numerous  special  sdiools  for  instruction  in 
particular  branches,  such  as  market-gardening,  &c.  The  system  of 
paid  instruction  is  completed  by  the  curious  institution  of  itinerating 
teachers,  who  travel  from  village  to  village,  criticising  the  cultiva- 
tion, and  giving  advice  about  rotation  of  crops,  and  the  most  suitable 
kinds  of  manure.  Institutions  of  organic  and  agricultural  chemistry 
are  also  maintained  by  the  state.  There  are,  besides  these,  more  than 
five  hundred  voluntary  agricultural  associations  contributing  to  the 
general  advancement  by  conferences,  exhibitions,  and  prizes. 

The  actual  territory  of  the  Papal  states  includes  an  area  of  4,247 
English  square  miles.    This  area,  aow  so  impoverished  by  long  ages  of 
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desolation  and  wastefol  exhaostion,  was  in  ancient  times  especially 
celebrated  for  its  mineral  wealth  and  prodnctive  soiL  The  elaborate 
memoir  of  Signor  David  Silvagni,  of  Bome,  presented  at  the  sixth 
session  of  the  International  Statistical  Congress,  at  Florence,  shows 
that  the  indnstry  of  the  country  has  made  very  little  progress  daring 
the  last  half  century,  l^e  woolen,  cotton,  and  silk  manufactures, 
remain  in  the  same  state  as  in  1826.  A^culture  languishes.  No 
improvement  takes  place  in  methods  of  cultivation.  The  exports  are 
insignificant  when  compared  with  the  imports.  The  latter  are  valued  at 
38,000,000  francs;  the  former  at  less  than  9,000,000  francs.  Says  the 
memorialist :  "  Our  only  export  of  importance  is  that  of  objects  of  the 
fine  arts,  which  increases  yearly ;  but  the  fine  arts  have  gained  nothing  by 
becoming  a  branch  of  trade.  Roman  art  is  reduced  to  a  mean  condition 
of  mere  mechanical  labor,  except  in  the  case  of  a  few  distinguished 
artists."  And  he  adds  that  this  country,  capable  of  being  transformed 
into  a  garden,  and  which  might  be  the  richest  in  the  world,  would  see 
its  population  die  of  hunger,  were  it  not  for  the  visits  of  multitudes  of 
travelers,  and  for  the  pilgrimages  of  fervent  Catholics  who  resort  there 
to  receive  the  benediction  of  the  Pope. 

The  State  geologist  of  New  Jersey,  in  his  report  for  1868,  after  speak- 
ing of  the  considerable  increase  of  population  since  1860,  taking  the  State 
as  a  whole,  says:  ^^ It  is  a  remarkable  circumstance  that,  in  the  older 
settled  counties,  there  is  a  rapid  increase  in  taxable  property  and  in  tiie 
value  of  agricultural  products,  and  not  much  increase  in  population. 
This  is^  undoubtedly  due  to  the  improvements  in  management,  to 
the  use  of  fertilizers  in  larger  quantity,  and  to  the  introduction  of  labor- 
saving  implements.  Farms  without  number  can  be  shown  which  pro- 
duce from  two  to  four  times  as  much  as  formerly,  and  on  which  there  is 
no  increase  in  the  amount  of  labor  employed." 

A  Sacramento  paper  states  that  in  tiie  counties  of  Santa  Olara,  Napa, 
and  Solano,  comprising  the  oldest  wheat-raising  districts  of  Californiai 
the  average  yield  of  this  crop  has  declined  from  thirty -five  bushels  per 
acre,  as  in  the  early  years  of  wheat  culture,  to  eighteen  bushels  per  acre, 
at  the  present  time. 

Mr.  Latham,  the  English  civil  engineer,  states  that  since  the  con- 
struction of  sanitary  works,  as  sewerage,  &c.,  at  Groydon,  England,  tiie 
average  mortality  of  the  town  has  decreased  twenty-two  per  cent.;  and 
exhibits  figures  as  proving  that  the  town  has,  in  the  space  of  thirteen 
years,  received,  in  consequence  of  the  construction,  a  pecuniary  benefit 
amounting  to  an  excess  of  twenty-five  per  cent,  over  the  total  expendi- 
ture incurred  upon  the  works. 

MISCELLANEOUS. 

On  one  of  the  islands  within  the  limits  of  St.  Mary's  Parish,  Louisiana, 
Petit  Anse  or  Salt  Island,  there  exists  an  immense  bed  of  salt  By 
boring,  parties  have  proved  that  the  bed  is  half  a  mile  square,  and  it 
may  extend  a  mile  or  more.  They  have  gone  thirty-eight  feet  into  the 
solid  salt,  and  find  no  signs  of  the  bottom  of  the  stratum.  The  surface 
of  the  salt  is  on  a  level  with  the  surface  of  the  Gulf  water,  and  is  covered 
by  earth  to  the  depth  of  thirty  feet. 

The  president  of  the  Oregon  State  Agricultural  Society,  in  his  address 
before  the  society  in  September,  1868,  says,  speaking  witn  special  refer- 
ence to  wheat  culture,  tiiat  during  the  carefid  observation  of  almost  ten 
years'  residence,  ^^  not  in  one  instance  have  I  known  a  failure  in  any 
crops  in  Oregon  where  the  crop  has  been  well  prepared,  judidously 
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planted  or  sown,  and  properly  cared  for.  And  in  many  instances  1 
have  seen  tields  of  wheat  Id  Oregon  that,  for  qnality  and  quantity,  £Eur 
surpassed  any  crops  I  ever  Imew  raised  in  Northern  Wisconsin  or  on 
the  fertile  fields  of  Ihe  Genesee  VaDey.  Oregon  is  pre-eminently  a  grain- 
growing  State,  and  for  the  sure  production  of  wheat  is  n^t  surpassed 
by  any  country  inhabited  by  civilized  man." 

8an  Francisco  receipts  and  exports  of  the  articles  named  for  the  year 
ending  December  31, 1868,  were  as  follows : 


BfloeipU. 


Exporte. 


Wlle^,  lOO'poimd  sacks., 

Hour,  bbls 

Bwrley,  lOO-pound  sacks.. 
Oats,  lOO-poond  sacks.... 


6,796.853 
308,076 
65X887 
832,385 


iQB9.m 

461,  $68 

78.423 

6»479 


In  the  year  ending  July  1, 1863,  the  exports  of  wheat  and  flour  were: 
flour,  144,883  barrels;  wheat,  1,043,652  sacks. 

The  report  of  J.  Ross  Browne  on  the  mineral  resources  of  States  and 
Territories  west  of  the  Rocky  Mountains,  says  that  **  Camus,  as  an  ar- 
ticle of  food  for  the  Indians,  is  probably  the  most  important  of  aU  the 
wild  plants,  and  is  abundant  in  all  the  northern  parts  of  the  Padflc 
coast  It  is  a  bulbous  root,  about  an  inch  and  a  hall' in  (tiameter,'and 
grows  in  low,  swampy  lands,  having  a  sweet,  gummy  taste,  and  is  very 
nutritious.  Besides  using  it  largely  when  fresh,  the  Indians  boil  and 
arf'terward  dry  it,  so  as  to  preserve  it  for  years.  If  cultivated,  it  might 
become  a  valuable  culinary  vegetable.''  The  plant  is  otherwise  known 
as  the  eastern  quamash,  or  wild  hyacinth,  and  in  botanical  nomenclature 
is  Scill/i  Fraaeri. 

In  England,  as  well  as  in  this  country,  the  adulteration  of  seeds,  espe- 
cially the  mixing  of  old  with  new,  is  carried  on  to  a  very  great  and 
iiyurieus  extent.  In  France  any  one  guilty  of  the  adulteration  of  agri- 
cultural seeds  is  liable  to  punishment  as  a  criminal. 

In  respect  to  the  effects  of  stormy  autumn  weather  on  cattle  fattening 
for  market,  Mr.  McCombie,  the  celebrated  Aberdeenshire  cattle-feeder, 
states  that  he  has  found  a  difference  of  £5  per  head  between  cattie  put 
up  on  the  first  of  September  and  others  put  up  exactly  a  month  later, 
although  the  animals  originally  formed  one  lot  equal  in  all  respects,  ana 
those  left  out  were  kept  "  on  fine  land  and  beautiftil  grass.'' 

An  ox  slaughtered  near  London  weighed,  when  alive,  2,588  pounds; 
slaughtered  and  dressed,  1,903  pounds.  As  it  was  sold  at  one  diilUng 
per  pound,  the  amount  realized  was  about  §490.  The  ox  was  bred  by 
Mr.  MeCombie. 

In  India,  the  use  of  American  cotton-seed  for  planting  is  gaining 
increased  favor.  The  Bombay  authorities  report  that  the  New  Orleans 
variety  is  much  more  productive  than  the  India  cotton. 

The  secretary  of  the  Michigan  State  Board  of  Agriculture,  in  referring 
to  the  great  damage  done  by  the  midge  to  the  wheat  crop  of  1867  in 
that  State,  indicates  the  probability  that  millions  of  dollars  might  have 
been  saved  to  the  farmers  had  the  Treadwell  and  the  Diehl  variety  of 
wheat  been  sown  instead  of  the  Soule. 

The  number  of  mulberry  trees  in  California,  in  1868,  is  unofiaoially  esti- 
mated at  about  1,175,000,  of  which  425,000  are  allotted  to  Sacramento 
County.  There  api)ears  to  have  been  a  very  rapid  increase  of  the  number 
of  treoRin  theStjUie  since  the  previous  year,  only  356,053  having  lien  been 
rep«irted  by  the  assessors  for  the  entire  State.  The  sale  of  silk- worm 
eggs  promises  to  become  a  large  business  for  California. 
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The  "  Canada  Farmer "  mentions  a  horse  owned  by  M.  Yoder,  of 
Springfield,  Ontario,  which  is  believed  to  be  over  thirty  years  old.  and  is 
trtill  fat.  plump,  and  handsome.  The  same  journal  suggests  tfiat  prizes 
should  oe  given  at  agricultural  faii-s  for  the  best  old  horses,  as  only  a 
good,  kind  horseman  can  show  an  active  old  horse. 

It  has  until  recently  been  a  generally  acce])ted  doctrine  among  ento- 
mologists, that  the  females  of  the  Cicada  septemdecim  never  deposit  their 
eggs  in  evergreens.  But  R.  H.  Warder  has  recently  proved  by  actual 
exhibition  that  they  do  deposit  in  three  of  our  most  common  evergreens, 
Thv^  oecidentaliSy  Juniperus  Virginianay  and  Abies  Canadensis. 

In  Budson  County,  New  Jersey,  a  rent  ol  $100  per  acre  has  been 
paid  for  land  for  market  gardening. 

The  subjoined  table  indicates  the  variations  in  the  value  of  hops,  in 
New  York,  daring  a  course  of  nine  years.  First,  is  presented  the  cur- 
rency ralue  of  gold  in  January  of  each  year  from  1861 1«  1869  inclusive; 
second,  the  wholesale  currency  price  of  hops  per  pound  5  third,  the 
wholesale  price  converted  into  gold  rates : 


Now  York. 

XSSI. 

1862. 

1863. 

1864. 

1665. 

18G6. 

I86t. 

im. 

1669. 

American  crold 

Par. 
25 

Par. 
90 
20 

'1 

152 
33 
22 

4^ 

133 

60 
45 

45 

"% 

Hopa  per  ponnrl,  cnrroiicv,  ceuti* 

00 
22 

Hops  per  pound,  gold  rates,  <:oiitA 

15 

Mr.  J.  J.  Mcchi,  the  English  agriculturist,  keeps  three  hundred  head 
of  poultry,  which  have  free  access  to  the  Melds  near  the  homestead.  He 
says:  **  Poultry  are  the  fanners'  best  friends,  consuming  no  end  of  insects, 
and  utilizing  and  economizing  all  waste  grain.  It  costs  no  more  to  jwo- 
duce  one  pound  of  poultry  than  one  pound  of  beef." 

Mr.  George  Manning,  in  his  statements  before  the  food  committee  of 
the  Society  of  Arts  (England,)  gave  the  following,  among  other  reasons, 
accounting  for  the  frequent  failures  to  make  poultry-keeping  profitable: 
want  of  attention  to  choice  and  management  of  stock,  irregular  and 
wasteful  administration  of  food,  want  of  attention  to  the  roosting,  and 
particularly  to  the  laying-place  of  hens.  He  also  remarks :  "  Our  system 
of  le«iving  chickens  to  shift  fbr  themselves  until  such  time  as  they  are 
ready  or  wanted  for  the  coop  is  all  wrong.  No  attempt  at  after-fatten- 
ing will  increase  the  frame,  if  the  feeding  of  infancy  has  been  neglected.'^ 
Chickens  and  weaker  birds  should  not  be  suffered  to  starve  wMle  the 
powerful  are  gorged. 
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The  public  dcHnain  of  the  United  States  has  embraced  an  area  amount- 
fiQg  in  the  aggregate  to  1,446,716,072  acres,  exclasive  of  the  recent  par- 
clukses  from  Ilossia,  estimated  to  contain  369,529,600  acres.  The  lands 
constituting  this  domain  were  acquired  by  treaties  with  foreign  powers 
and  by  grants  from  several  of  the  original  thirteen  States.  Out  of  this 
vast  estate,  from  time  to  time,  powerfdl  States  and  flourishing  Territories 
have  been  created. 

In  some  of  the  acquired  territories  large  private  claims  have  been  con- 
firmed to  parties  holding  under  other  governments  at  the  time  of  cession ; 
the  aggregate  amount  of  such  claims  segregated  from  the  public  domain, 
down  to  June  30, 1868,  being  16^943,458.61  acres.  Up  to  the  same  date, 
165,001,359  acres  have  been  disposed  of  to  purchasers  and  homestead 
settlers ;  60,627,142.03  acres  have  been  granted  for  military  services ; 
6*306,475.91  to  found  agricultural  colleges;  38,615,065.32  to  promote 
tne  construction  of  wagon  roads  and  railroads,  and  for  other  internal 
improvements ;  69,066,802  to  aid  schools  and  universities ;  47,423,950.62 
approved  to  States  as  swamp  lands;  13,280,699.94  reserved  for  the  ben- 
efit of  Indians ;  and  12,466,767.23  acres  for  all  other  purposes,  including 
lands  located  by  Indian  and  other  scrip,  salines,' for  government  build- 
ings, grants  and  reservations  for  individuals  and  corporations. 

Notwithstanding  these  munificent  donations,  and  the  giving  away  and 
disposal  at  merely  nominal  rates  of  so  great  an  area  to  actual  settlers, 
there  remained,  on  the  30th  of  June,  1868, 1,406^366,678  acres,  equal  to 
eighteen  times  the  area  of  Great  Britain  and  Ireland,  or  the  whole  of 
Bussia  in  Europe  and  Germany  proper.  Of  the  1,834,998,400  acres  ac- 
quired by  the  government  at  different  times,  and  known  as  the  public 
domain,  there  have  been  surveyed  a  total  of  496,884,754  acres,  leaving 
unsurveyed  1,338,113,646  acres.  Of  surveyed  lands  still  belonging  to 
the  government  and  subject  to  pre-emption  and  homestead  entry,  there 
is  an  aggregate  of  67,253,032  acres.  The  disposal  of  public  lands  by 
cash  sales,  pre-emption,  homestead  entries,  location  of  military  warrants, 
college  scrip,  selections  in  aid  of  the  reclamation  of  inundated  land& 
&c.,  for  the  fiscal  year  ending  June  30, 1868,  amounted  to  6,653,7^ 
acres^  of  which  more  than  2,500,000  acres  were  taken  up  under  the  pre- 
emption and  homestead  laws ;  that  is,  by  bona  fide  settlers,  who  have 
thus  opened  up  within  one  year  more  than  20,000  new  and  productive 
forms.  Of  the  quantity  entered  as  stated,  526,077  acres  were  taken  in 
the  southern  States  under  the  homestead  act  of  June  21, 1866,  and  the 
residue  in  the  SMississippi  Valley  and  the  States  and  Territories  of  the 
Pacific  slope.  In  Ohio,  Indiana,  and  Illinois  there  are  only  a  few  isolated 
tracts  undisposed  of.  In  the  States  of  Arkansas,  Alabama,  Louisiana, 
Mississippi,  and  Florida,  under  the  act  of  Congress  approved  June  21, 
1866,  no  public  lands  can  be  entered  except  for  actual  settlement  and 
cultivation  as  homesteads. 

Surveyed  lands  in  considerable  quantities  may  stUl  be  had  in  Mich- 
igan, Missouri,  Wisconsin,  Iowa.  Kansas,  Nebraska,  Minnesota.  Cali- 
fornia, Oregon,  and  Washington  Territory.  The  first  public  sale  or  lands 
In  Colorado  was  made  in  September  of  the  current  year  by  proclamation 
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of  the  President,  abomt  one  hundred  townships  being  thus  brought  into 
market.  In  the  Territories  of  New  Mexico,  Dakota,  Idaho,  ]m>ntana, 
Arizona,  and  Utah,  district  oflBces  have  been  organized  and  surveys  are 
being  prosecuted,  but  no  government  lands  in  any  of  them  have  been 
offered  at  public  sale.  Settlements  have  thus  tar  been  made  under  the 
provisions  of  the  pre-emption  and  homestead  acts. 

It  is  doubtless  true  that  fields  as  rich  and  inviting  as  any  the  govern- 
ment has  disposed  of  still  await  the  settler,  literally  without  price. 
Millions  of  acres  heretofore  little  in  demand  on  account  of  remoteness 
firom  market  centers,  are  being  made  valuable  and  desirable  by  prox- 
imity to  lines  of  railway.  The  Pacific  railways,  complete  and  projected, 
promise  a  rapid  development  of  our  more  distant  territory,  and  tiie  cre- 
ation of  a  demand  for  the  public  lands,  which  will,  within  a  few  years, 
absorb  the  most  desirable  for  agricultural  and  herding  purposes.  The 
time  to  secure  the  best  lands  is  obviously  now. 

That  great  enterprise  of  the  age,  the  Pacific  railroad,  connecting  the 
two  oceans,  was  completed  in  May  of  the  present  year,  and  traverses 
three  of  the  public  land  States  and  three  Territories — ^Neoraska,  Nevada 
and  Galifomia,  Wyoming,  Montana  and  Utah.  The  eastern  division  of 
the  road,  starting  from  Kansas  Gitv,  in  Missouri,  is  fast  approaching  Den- 
ver, passing  through  the  center  of  Kansas,  and  to  the  heart  of  Colorado. 
A  deflection  of  this  road  in  a  southwesterly  direction  to  the  Pacific  is 
proposed,  which  will  pass  through  southeastern  Colorado,  and  span  the 
richest  portions  of  New  Mexico.  Arizona,  and  southern  California.  A 
company  has  been  incorporated  tor  the  puipose  of  constructing  a  North- 
em  Pacific  railroad,  which,  starting  from  the  head  of  Lake  Superior, 
is  designed  to  pass  through  Minnesota,  Dakota,  Idaho,  and  Washington, 
and  terminate  at  a  point  on  Puget^s-Sound,  in  Oregon.  It  is  claimed  by  the 
projectors  of  this  route  that  it  possesses  very  important  advantages  over 
routes  farther  south ;  that  it  is  the  shortest  and  most  central  line,  cross- 
ing the  continent  at  a  point  where  the  waters  of  the  great  lakes  approach 
nearest  the  Pacific ;  that  it  is  the  best  practicable  route,  the  mountain 
ranges  being  here  most  depressed.  It  is  furthermore  stated  that  there 
are  no  deserts  along  this  line,  which  traverses  everywhere  tracts  of 
great  agricultural  and  mineral  wealth.  The  climate  of  this  region  is  of 
a  mildness  far  beyond  what  might  be  expected  in  such  a  latitude,  as  is 
shown  in  the  great  northern  defiection  of  isothermals.  It  is  claimed 
that  the  local  business  of  this  route  will  support  each  successive  section 
as  it  is  placed  in  running  order.  With  aU  these  advantages,  the  state- 
ment of  which  does  not  seem  to  be  controverted,  it  has  been  found 
hitherto  impracticable  to  enlist  the  capital  essential  to  its  prosecutioiL 
In  this  exigency  Congress  has  been  asked  for  a  loan  of  its  credit  on 
terms  similar  to  those  accorded  to  the  Union  Pacific  railroad.  We  may 
reasonably  expect  that  the  rapid  development  of  the  industrial  and 
commercial  value  of  the  routes  contemplated  by  the  Noithem  Pacific 
railway,  and  the  Union  Pacific,  eastern  division,  will  cause  their  construc- 
tion in  any  event. 

The  public  domain  extends  over  twenty-three  degrees  of  latitude  and 
forty-five  degrees  of  longitude,  comprising  large  tracts  of  arable  land, 
and  embracing  every  variety  of  soil  and  climate  aft'oi-ded  by  the  conti- 
nent. The  stock-raiser,  the  dairyman,  the  grower  of  cereals  or  of  fridts. 
and  the  gardener  may  choose  in  these  proffered  fields  a  climate  ana 
soil  adapted  to  the  most  successful  prosecution  of  their  respective  hus- 
bandries. 

The  following  brief  references  to  States  and  Territories  in  which  the 
lArgest  amounts  of  public  lands  are  situated  may  be  of  service  to  those 
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who  coDteiupilate  taldug  up  lands  under  the  homestead  or  pre-emption 
laws.  Our  puri>ose  being  to  speak  particularly  of  the  agricultural  and 
pastoral  advantages  of  the  respective  publio  land  States  and  Territories, 
no  especial  note  is  made  of  mineral  resources.  For  much  valuable  infor- 
mation on  these  subjects  we  are  indebted  to  late  reports  of  the  Commis- 
sioner of  the  Oeneral  Land  Office. 

MISSOUBL 

There  are  remaining  unsold  in  this  State  about  one  million  and  a  hah 
acres  o^"  public  lands.  These  are  located  for  the  most  part  in  the  western 
and  southwestern  parts  of  the  State— the  larger  portion  in  the  latter. 
In  a  State  so  long  settled  as  Missouri  has  been,  and,  by  reason  of  its 
climate«  soil  and  great  mineral  wealth,  holding  out  the  highest  induce- 
tnents  lor  occupancy,  it  is  not  surprising  that  the  choice  and  most  desi- 
rable of  the  public  lands  have  been  taken  up.  Nevertheless,  in  the 
large  tracts  still  undisposed  of,  very  good  farming  lands  may  be  found. 
The  new  system  of  labor  which  has  obtained  in  the  State  since  the  close 
of  the  war  of  the  rebellion  has  tended  to  develop  its  great  natural  re- 
sources, and  induce  a  large  immigration  to  its  open  fields.  During  the 
fiscal  year  ending  June  80,  1868,  as  showu  by  the  Report  of  the  Com- 
missioner of  the  General  Land  Office,  over  300,000  acres  were  located 
under  the  different  acts  of  Congress.  The  warm  and  genial  climate  of 
Missouri  is  adapted  to  the  cultivation  of  the  fruits,  com,  tobacco,  and 
hemp.  In  the  production  of  the  latter  staple  the  State  has  yielded  only 
to  Kentucky  among  the  States  of  the  Union.  Missouri  is  well  watered, 
and  affords  a  great  diversity  of  surface — mountain,  valley,  prairie,  for- 
est and  low-land.  Nearly  every  part  of  the  State  furnishes  excellent 
water-powers.  Coal  is  abundant,  the  State  Board  of  Geological  Survey 
estimating  the  workable  coal  area  at  26,887  square  miles,  exclusive  of 
outlying  and  local  deposits — equal  to  an  annual  supply  of  1,000^000  tons 
for  at  least  thirteen  hundred  years  to  come. 

WlSCONStN. 

The  principal  pait  of  the  unsold  government  landii  in  Wisconsin  are 
situated  in  the  northern  portion  of  the  State,  and  are  more  esi)ecially 
importiint  on  account  of  their  timber,  which  has  become  a  valuable  ele- 
ment of  public  wealth.  In  the  laud  districts  of  Eau  Claire  and  BayfleltU 
however^  good  agricultural  lands  may  be  entered.  A  large  portion  of 
tiie  soil  m  the  region  of  the  unsold  lauds  is  not  generally  adapted  to  the 
purposes  of  agricidture,  being  wet  and  marsliy,  or  a  di^  drift  sand. 
Some  localities  around  the  margins  of  lakes  or  along  the  hill-sides  are 
well  suited  to  stock-raising.  Good  government  lands  may  be  found 
in  the  vicinity  of  some  of  tlie  smaller  lakes,  of  which  there  may  be 
said  to  be  hundreds  in  the  State,  varying  from  one  acre  to  several 
square  miles  in  extent.  These  lakes  frequently  form  chams  linked 
together  by  inlets,  and  abound  in  a  variety  of  iish.  The  climate  of  the 
northern  portion  of  the  State  is  cold,  yet  equable,  the  average  tempera- 
ture on  the  Lake  Michigan  shore  being  O^o  Falucnheit  higher  than  on 
the  Misissii)pi  lUver.  The  niunber  of  acies  undisposed  of  in  Wisconsin 
is  9,258,627. 

MICHiaAN. 

The  State  of  Michigan  is  divided  into  two  peninsulas  by  the  Straits 
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of  Mackinaw,  wWch  unite  Lakes  Michigan  and  Hnron.  The  north- 
ern peninsula  presents  a  rugged  surface;  the  climate  is  rigorous,  and 
the  soil,  for  the  most  part,  not  adapted  to  the  puri)Oses  of  agriculture. 
The  central  portion  of  this  peninsula  is  rolling  table  land,  well  timbered. 
The  sou^em  peninsula  is  remarkable  for  its  fertility.  The  surface  is 
generally  level  and  elevated,  rising  gradually  firom  the  lakes  to  a  plain 
in  the  interior,  which  is  weU  wooded.  The  climate  of  southern  Michigan 
Is  milder  than  the  sanie  parallel  in  the  eastern  States.  That  part  of 
the  southern  peninsula  known  as  the  "Grand  Traverse  Country"  is 
attracting  the  attention  of  actual  settlers  and  parties  speculating  in 
lands.  In  this  district  the  Michigan  State  Agricultural  College  has 
located  over  100,000  acres.  The  climate  and  soil  are  favorable  to  the 
growing  of  peaches,  pears,  grapes,  and  other  fruits.  Wheat  of  the  best 
quality,  comparing  favorably  with  any  raised  in  other  parts  of  the 
State,  is  successfuBy  cultivated.  Its  sheep-walks  are  highly  spoken  of. 
The  secretary  of  the  State  Board  of  Agriculture  says  concerning  the 
timber  of  this  region :  "  The  prevailing  growth  over  a  large  portion  of 
the  country,  embracing  the  best  soil  for  cultivation,  is  the  sugar  maple. 
Having  considerable  acquaintance  with  this  species  of  tree,  from  the 
Penobscot  to  the  Potomac  and  Ohio,  the  writer  can  safely  say  that  he 
never  saw  such  grand  specimens  as  are  to  be  met  with  in  countless 
numbers  in  the  Grand  Traverse  Country.  They  are  frequently  found  of 
a  height  of  sixty  to  seventy  feet,  without  a  limb,  of  a  diameter  of.  three 
feet  or  more  at  the  giound,  and  very  straight.  Of  course,  such  large 
ti'ees  cannot  stand  as  closely  together  as  smaller  ones;  they  hold  pos- 
session of  the  gi'ound,  however,  which  is  in  many  cases  free  from  under- 
growth, so  that  tbe  forest  presents  the  appearance  of  an  artificial  plan- 
tation or  park,  through  which  people  on  horseback  may  readily  pass  in 
any  direction."  Of  government  lands  undisjMJsed  of  in  the  State  there 
are  4,014,008  acres. 

MnSTTESOTA, 

In  this  floui'ishing  State  35,534,000  acres  are  open  to  settlement,  of 
which  13,510,575  acres  have  been  sun^yed.  The  surface  of  the  State  is 
diversified  by  undulating  prairie,  belts  of  timber,  "  oak  openings,"  lakes 
in  great  number,  and  uiunerous  streams.  In  the  northern  and  western 
parts  of  the  Suite  what  are  known  as  the  Highlands  constitute  an  ex- 
ception to  the  general  evenness  of  surface.  This  distiict,  10,000  square 
miles  in  extent,  occupies  an  elevation  of  about  450  feet  above  the  gen- 
eral level  of  the  country,  and  is  covered  with  a  dense  forest  growth,  for 
which  it  is  chiefly  valuable.  Red  River  Valley,  covering  an  area  of 
18,000  square  miles,  with  its  rich  alluvial  soil,  produces  immense  grain 
crops.  This  district  is  8i>arsely  timbered,  and  has  few  lakes  or  streams. 
The  Mississippi  Valley,  embraced  within  the  limits  of  the  State,  is 
nowhere  surpassed  in  fertility.  A  rolling  prairie  predominates,  which 
is  well  drained  by  the  lakes  and  streams  that  form  a  network  hi  this 
favored  region.  Groves  and  belts  of  timber  are  numerous.  Minnesota 
is  justly  celebrated  for  a  superior  quality  and  abundant  yiehl  of  wheat. 
On  account  of  its  high  latitude  the  winters  are  somewhat  severe,  but 
less  changeable  in  temperature  than  the  lower  latitudes.  Suj)erior  ad- 
vantages are  claimed  for  Minnesota  as  a  stock-growing  Stafie.  Nearly 
the  entire  ujiper  half,  and  a  considerable  portion  of  the  southwestern 
section  of  the  State  have  not  yet  been  surveyed  by  the  government. 
Within  the  State  there  are  35,534,000  acres  of  public  lands  subject  to 
pre-emption  and  homestead  entry. 
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IOWA. 

The  bulk  of  the  public  lands  in  Iowa,  still  subject  to  sole  and  homestead 
entry,  are  located  in  what  is  known  as  the  Sioux  City  land  district,  em- 
bracing the  counties  of  Sioux,  Lyon,  Osceola,  O'Brien,  Cherokee,  Ida, 
Sac,  Buena  Vista,  Clay,  Dickenson,  Woodbury,  Plymouth,  and  the  west- 
em  parts  of  Emmet,  Palo  Alto,  Pocahontas,  and  Calhoun^  In  most  oi 
these,  public  lands  are  to  be  had,  amounting,  in  the  aggregate,  to  over 
1,500,000  acres.  This  section  of  the  State  is  supplied  abundantly  with 
running  streams,  many  of  which  furnish  admirable  water-powers.  In 
several  of  the  counties  named  there  are  beautiM  lakes,  varying  in  size 
and  deptb — Spirit  Lake,  in  Dickenson  County,  being  the  largest.  Springs 
are  common,  and  in  their  absence  pure  water  may  be  obtained  at  almost 
any  point  by  sinking  weUs  ten  to  twenty  feet  in  depth.  The  surfeuse  is 
undulating  prairie,  generally  well  drained.  Hon.  A.  B.  Fulton,  a  mem- 
ber of  the  legislature  of  Iowa,  who  recently  made  a  personal  inispection 
of  the  lands  of  this  district^  says  the  upland  prairies  are  more  rolling 
than  the  valleys,  and  have  m  some  places  the  appearance  of  waves  or 
billows  of  the  sea,  especially  in  the  summer  season,  when  their  green 
covering  of  grass  is  touched  by  the  gentle  winds  that  pass  over  tiiem. 
The  soil  is  somewhat  different  from  that  in  the  valleys,  but  is  rich,  and 
well  adapted  to  the  raising  of  wheat.  The  valley  land  is  nearly  all 
above  high-water  mark,  and,  although  apparently  nearly  level,  is  dry, 
and  susceptible  of  easy  cultivation.  The  soil  is  a  deep  loam,  with  an 
admixture  of  sand,  which  has  the  effect  of  making  it  retentive  of  moist- 
ure, while  it  seldom  remains  for  any  length  of  time  so  wet  as  to  prevent 
forming  operations.  The  Missouri  Eiver  bottom  is  fix>m  ten  to  twenty 
miles  wide ;  the  valleys  of  the  Big  Sioux,  Little  Sioux,  Floyd  River,  and 
their  several  tributaries,  vary  from  a  half  to  two  miles  in  width.  The 
bottom  lands  are  espNScially  adapted  to  com  and  vegetables,  while 
wheat,  oats,  and  rye  wUl  flourish  alike  on  both  the  upland  and  bottom 
prairies.  Timber  is  found  in  greater  or  less  abundance  on  the  margins 
of  streams.  The  climate  of  this  portion  of  Iowa  is  conceded  to  be 
healthful :  the  atmosphere,  while  it  is  somewhat  severe  in  winter,  with 
high  winds,  being  clear,  pure,  and  dry. 

The  rapid  development  of  the  railroad  system  in  the  State,  crossing 
over  the  public  lands,  is  opening  up  increasingly  large  tracts  to  settle- 
ment. In  no  other  State  are  lands  being  taken  up  more  rapidly.  The 
Iowa  Falls  and  Sioux  City  railroad,  whose  route  traverses  from  east  to 
west  valuable  portions  of  the  public  area  within  the  Sioux  City  and 
Fort  Dodge  districts,  will  be  completed,  it  is  believed^  before  the  begin- 
ning of  the  year  1871.  The  St.  Paul  and  Pacific  railroad,  to  whi(i  a 
munificent  grant  of  lands  was  given  by  Congress,  is  now  in  pfocess  of 
construction,  and  will  connect,  when  completed,  the  northwestern  coun- 
ties of  Iowa  with  the  lumber  regions  of  Minnesota. 

KANSAS. 

Over  forty-two  and  a  half  million  acres  of  land  are  subject  to  sale  and 
entry  in  this  young  and  growing  State.  The  general  surface  is  prairie, 
with  a  soil  from  two  to  three  feet  in  depth,  resting  on  a  fortitying  sub-soiL 
There  are  no  mountain  ranges  or  lakes  and  but  few  swamps  in  the  State. 
Water-courses  are  abundant,  most  of  the  streams  having  a  gentle  cur- 
cent,  and  flowing  over  rocky  or  gravelly  beds,  with  high  banks.  Tli® 
Keosho  River  Valley  is  considered  the  garden  spot  of  Kansas.  The 
southern  portion  of  the  State,  including  the  Osage  purchase,  is  weQ 
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adapted  to  grazing.  The  climate  is  temperate  and  healthfdl,  and  espe 
cially  favorable  to  stock-raising.  In  the  southern  part  of  the  State  the 
temperature  is  so  mild  that  little  provision  for  the  wintering  of  cattle  is 
necessary.  All  kinds  of  grain  and  vegetables  common  to  its  latitude  are 
grown  successfuDy.  Prui^growing  has  not  been  tested  to  any  consid- 
erable extent,  but  nurserymen  express  the  belief  that  fruit  will  do  welL 
The  climate  is  peculiarly  adapted  to  the  cultivation  of  the  grax>e.  Excel- 
lent wine  from  the  Kansas  grape  has  been  manufactured.  The  various 
kinds  of  small  berries  grow  in  great  profusion. 

The  population  of  Kansas,  which  in  1860  was  107,206,  is  now  esti- 
mated at  over  440,000.  and  the  State  is  filling  up  with  great  rapidity. 
In  the  year  1867  nearly  2,900,000  acres  were  surveyed  in  the  Cherokee 
neutral  and  Osage  reservations,  situated  near  the  southern  boundary  of 
ELansas.  As  Indian  reserves,  these  lands  had  been  kept  out  of  the 
market,  and  are  reported  as  among  the  most  desirable  in  the  State.  They 
are  now  open  for  homestead  entry.  It  is  estimated  that  there  are  nearly 
ten  million  acres  of  alluvial  lands  in  the  State  undisposed  ofc 

The  surface  is  gently  rolling,  gradually  rising  toward  the  west,  and 
is  almost  entirely  free  from  low  marshes.  The  river  valleys  are  rich  and 
productive:  vast  prairies  extend  in  all  directions,  with  a  diversity  of 
soil,  from  the  best  alluvial  and  good  upland  to  the  gravelly  ridges  and 
barren  sand-hills.  There  is  no  scarcity  of  water.  ^Hmber  is  somewhat 
scarce  in  localities,  but  numerous  groves  of  Cottonwood,  oak,  walnut^ 
&c.^  grow  along  the  rivers.  The  cKmate  is  mild,  and  the  summers  are  or 
a  high  temperature.  Stock  is  easily  subsisted  and  provided  for  on  the 
prairies,  where  a  rich  native  grass  grows  in  great  abundance.  The  State 
is  traversed  from  east  to  west  by  that  great  national  highway  the  Union 
Pacific  railroad.  ^There  are  yet  of  public  lands  undisposed  of  in  the 
State  41,624,000  acres.  The  fertile  lands  in  the  valleys  of  the  Republi- 
can, Nebraska,  and  Platte  are  being  taken  up  rapidly  by  actual  settlers. 

COLOEADO. 

In  his  report  of  July,  18G8,  to  the  General  Land  OflBce,  the  surveyor 
general  of  Colorado  says  that  Territory  has  some  of  the  finest  pastoral 
and  agricultural  lands  in  the  world,  and  fine  food  for  cattle.  Already 
large  herds  of  cattle  and  horses  are  raised  on  its  rich  moun- 
tain and  valley  pastures,  and  in .  a  few  years  stock-raising  will  be 
of  immense  value  to  the  country.  The  lands  susceptible  of  irrigation 
produce  wheat  finely,*  the  product  reaching  forty  to  sixty  bushels 
per  acre.  The  valleys,  or  distinctly  agricultural  regions  of  Colorado, 
embrace  30.000,000  acres,  one-sixth  of  which  admits  of  cultivation, 
the  remainaer  being  admirably  ada[)ted  to  pur])oses  of  herding.  On  ac- 
count of  the  scarcity  of  rains,  irrigation  is  necessary,  and  lands  are  selected 
with  reference  to  the  ease  with  which  irrigation  may  be  accomplished, 
formers  uniting  in  constructing  irrigating  canals  at  comparatively  small 
cost  On  these  lands,  formerly  considered  valueless,  wheat  ha«  yielded 
eighty  bushels  to  the  acre,  oats  a  hundred  bushels,  com  over  a  hun- 
dred and  fifty  bushels  in  the  ear,  potatoes  five  hundred  bushels,  while 
'•.abbages  have  been  ^own  weighing  thirty  pounds,  and  turnips  weighing 
fifteen  pounds.  Onions  are  a  very  successful  crop.  Plums,  cherries, 
grapes,  raspberries,  and  other  small  fruits  grow  protusely  in  a  wild  state. 
Borne  of  the  parks,  or  basins,  protected  on  all  sides  by  mountains,  afford 
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an  excellent  soil  and  salnbrions  climate.  San  Lois  Park,  with  an  area 
of  eighteen  thousand  square  miles,  is  watered  by  thirty  five  streams, 
and  contains  a  population  of  twentyfire  thousand,  principally  engaged 
in  agricultiHre  and  stock-raising.  Timber  is  scanty  on  the  plains,  but 
may  be  obtained  in  the  mountains  in  the  greatest  abundance.  Inex- 
haustible beds  of  coal  have  been  found,  and  the  Territory  furnishes  alum, 
salt,  gypsum,  soda,  lime,  lead,  copper,  antimony,  zinc,  silver,  and  gold. 

DAKOTA. 

The  eastern  portion  of  Dakota  is  well  adapted  to  agricultural  pursuits 
and  wool-growing,  alTording  a  large  ai^ea  of  natural  meadow  land  and 
pastures  well  watered.  Much  curable  land  is  found  also  in  the  north 
western  part  of  the  Territory.  Settlers  are  locating  along  the  Red  River 
of  the  North,  and  in  the  valley  of  the  Missouri  River  between  Fort  Ran- 
daU  and  Fort  Sully.  The  surface  is  generally  elevated  and  weU  watered 
by  large  rivers  and  their  aflluents.  The  excellent  land  of  this  Territory 
aaid  its  valuable  mineral  resources  give  promise  of  rapid  settlement 
Nearly  91,000,000  acres  are  subject  to  pre-emption  and  homestead  entry. 

NEW  MEXIOO. 

The  laaids  in  New  Mexico  susceptible  of  cultivation  are  confined  exclu- 
sively to  the  valleys  of  streams.  The  Rio  Grande,  the  Gila,  and  the 
Colorado  afford  facilities  for  a  system  of  extensive  and  eflScacious  irriga- 
tion. "  Properly  so  called,^  says  Surveyor  General  Clark,  "  there  are 
neither  barren  nor  desert  lands  to  any  great  extent  in  New  Mexico.  The 
Territory  is  [)roperly  divided  between  valleys,  which  can  be  irrigated  bv 
the  streams  flowing  through  them,  mesas  or  table  lands,  (under  which 
designation  1  would  class  all  the  lands  not  mountain  or  irrigable  valleys,) 
and  mountains.^  He  estimates  the  arable  lands  of  the  Santa  F^  district 
at  1.000,000  acres  5  the  term  arable  being  used' as  synonymous  with  irri- 
gable, as  no  lands  can  be  cultivated  with  any  certiiinty  of  raising  a  crop 
without  irrigation.  There  is  a  considerable  rain-fall  during  the  months 
of  July  and  August,  but  so  little  during  April,  May,  and  June  that, 
without  in-igatiou,  crops  will  ordinarily  perish. 

It  is  further  stated  by  the  surveyor  general  that  the  amount  of  irri- 
gable lands  is  only  limited  by  the  amount  of  water  in  the  streams;  even 
the  Rio  Grande  might  all  be  used  in  the  irrigation  of  the  lands  in  its 
valley.  The  water  supplied  by  urrigation  not  only  affords  the  necessary 
moisture  for  the  ^ow  th  of  vegetation,  but  also  enriches  the  soil  by 
deiK)siting  the  sedimentary  matter  held  in  solution,  and  thus  lands 
which  have  been  under  ciiltivation  for  more  than  two  hundred  years 
still  produce  excellent  crops  without  ever  having  been  manured  or  fer- 
tilized by  other  means. 

The  table  lauds  and  mountain  sides  produce  the  most  nutritious 
glasses  which  afford  excellent  grazing  throughout  the  entire  year.  No 
flies  or  mosquitoes  annoy  the  herds,  and  disease  among  sheep  and  cattle 
is  comparatively  unknown.  Peaches,  apples,  apricots,  grapes,  and,  iD 
the  more  southern  portions  of  the  Territory,  quinces,  pomegranates,  and 
figs,  grow  abundantly. 

AEIZONA. 

The  soil  of  Arizona  and  its  general  surface  are  not  dissimilar  in 
general  characteristics  to  those  of  New  Mexico,  of  which  political  divi- 
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sion  it  at  one  time  was  a  part.  The  acreage  susceptible  of  irrigation  is 
estimated  at  5,000,000 ;  the  grazing  lands  at  65,000,000.  The  residne, 
1?,906,304  acres,  is  covered  by  water,  or  consists  of  plains  not  irrigable, 
and  mountains.  Evidences  of  a  very  old  civilization  exist  in  New  Mexico 
and  Arizona,  among  them  ruins  of  cities  and  temples,  and  appliances  for 
cultivating  the  soil.  Traces  of  irrigating  canals  are  oiscemible  in  many 
sections.  Cattle,  sheep,  and  horses  may  be  pastured  on  plain  and  moun- 
tain during  the  whole  year.  The  country  is  well  adapted  to  the  culture 
of  wine  and  silk. 

The  survey  of  the  Territory  has  been  undertaken  by  the  government. 
However,  parties  who  may  have  setUed  in  good  faith  upon  the  unoc* 
cupied  lands  will,  when  the  lines  of  the  public  surveys  are  extended  over 
their  claims,  be  protected  in  their  pre-emption  or  homestead  rights. 

OALIPORNIA* 

It  is  estimated  that  there  are  not  less  than  89,000,000  acres  of  land  in 
California  suited  to  some  kind  of  husbandry.  Of  this  amount  over 
40,000,000  are  tillable,  and  the  remainder  adapted  to  stock-raising,  fruit- 
growing, &c.  The  southern  portion  of  the  State  is  more  particularly 
devote-d  to  horticulture.  It  is  said  that  no  better  soil  and  climate  are 
afforded  in  any  country  for  the  cultivation  •f  the  grape  than  in  this  part 
of  California.  The  yield  exceeds  that  of  the  most  celebrated  Buropean 
vineyards.  Three  hundred  varieties  have  been  introduced.  The  acreage 
in  vines  is  about  45,000,  with  an  average  of  nine  hundred  vines  to  the 
acre.  The  vintage  of  1807  was  estimated  at  over  4,000,000  gallons  of 
wine  and  about  the  same  quantity  of  brandy.  One  thousand  pounds  of 
grapes  to  the  acre  is  the  minimum  yield,  while  as  high  as  20,000  pounds 
have  be^n  produced.  The  orange,  lemon,  fig,  lime,  olive,  apricot,  necta- 
rine, pine-apple,  pomegranate,  and  other  tropical  and  8ub-to)pical  fruits 
grow  in  great  abundance.  Fruit  trees  grow  more  rapidly  and  produce 
larger  varieties  than  in  almost  any  other  part  of  the  world,  llie  pear 
thrives  in  all  parts  of  the  State.  In  the  markets  of  San  Francisco  straw- 
berries are  sold  every  month  in  the  year. 

The  cereals,  potatoes,  tobacco,  sorghum,  and  in  some  localities  cotton 
and  the  sugar  cane,  are  successfully  and  very  profitably  grown.  Sixty 
bushels  of  wheat  to  the  acre  is  not  an  unusual  yield.  The  cultivation  of 
the  mulberry  tree  and  the  rearing  of  silk- worms  promise  to  become  an 
important  source  of  wealth  in  the  State.  The  worms  seem  to  be  exempt 
from  the  diseases  which  for  twenty  years  have  prevailed  in  many  of  the 
cocooneries  of  Europe,  threatening  the  destruction  of  the  native  spe- 
cies. The  California  silk-worm  eggs  are  in  great  request  among  Euro- 
pean breeders.  The  Stat^  has  undertaken  to  foster  this  important 
branch  of  industry  by  offering  liberal  premiums  for  the  planting  of  mul- 
berry trees  and  the  production  of  cocoons.  Silk  factories  are  beiag 
erected  in  the  State. 

Stock  and  sheep-raising  is  a  leading  branch  of  husbandry.  The  mild 
winters  and  perpetual  pastures  enable  stock  to  graze  throughout  the 
year.  In  the  year  1867  there  were  2,000,000  sheep  in  the  State,  yielding 
a  wool  product  of  9,000,000  pounds. 

California  has  an  abundance  and  great  variety  of  timber.  The  red 
wood,  found  only  hero  and  in  the  southern  part  of  Oregon,  is  a  valued 
commercial  wood.  It  grows  in  dense  forests,  which  are  estimated  to 
cover  in  the  aggregate  10,000  square  miles.  The  trees  frequentiy  reach 
a  height  of  two  hundred  and  seventy  feet  and  a  diameter  of  eighteen  to 
twenfy  feet. 
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Good  public  ]|knds  in  ample  quantity  are  subject  to  purchase  aod 
homestead  entry  in  almost  any  quarter  of  the  State. 

OBEOON. 

A  large  portion  of  the  Willamette  Valley  is  well  adapted  to  agrical- 
tnra  Gmis  beautiful  and  highly  fertile  valley,  lying  upon  both  sides  of 
Hie  river  of  its  name,  contains  an  area  of  2,000,000  acres.  The  botton 
lands  produce  an  almost  unbroken  line  of  forests,  varying  from  one-eightih 
tohalf  amile  in  width,  consistiog  of  fir, oak, maple,  Cottonwood,  and  alder. 
The  prairie  lands  possess  a  deep,  rich  soil.  All  the  productions  common 
to  the  field,  garden,  and  orchard  of  temperate  regions  are  here  success- 
ftdly  grown. 

The  mcyority  of  the  valleys  afford  rich  and  easUy  cultivable  lands, 
among  which  may  be  named  the  Umpqua  and  the  Rogue's  Biver  on  the 
west  of  the  Cascade  range.  The  rich  agricultural  valleys  of  northern 
and  eastern  Oregon  are  attracting  the  attention  of  settiers.  By  many 
the  climate  east  of  the  Cascade  Mountains  is  preferred  to  that  of  the 
Willamette  Valley.  This  portion  of  the  State  is  as  yet  sparsely  setfled- 
notwithstanding  its  conceded  advantages  as  an  agricultural  and  pastoral 
region. 

JTorthem  Oregon,  east  of  the  Cascades,  includes  the  attractive  valleys 
of  the  Umatilla,  John  Day,  Falls,  Deschutes,  and  Crooked  Rivers.  What 
is  known  as  East  Oregon,  east  of  the  Blue  Mountains,  includes  the  valleys 
of  the  Grande  Bonde,  Powder  Biver,  Harney's  Lake,  Alvord,  Owyhee, 
&C.  Good  farming  and  grazing  lands,  abundant  timber  and  water  may 
be  found  in  these  valleys.  Settlements  in  several  of  them  are  just  begin- 
ning to  be  made.  The  producing  interests  of  the  State  are  greatly  on 
tiie  increase. 

WASHINaTON  TEBBITOBY. 

A  large  portion  of  the  Territory  is  mountainous,  but  there  ate  vast 
prairies  and  good  grazing  lands  adapted  to  herding  on  a  large  scale. 
The  Territory  is  divided  into  two  sections  by  the  Cascade  Mountains, 
known  as  Eastern  and  Western  Washington.  In  the  former,  a  region 
embracing  an  area  of  40,000  square  mUes,  agriculture  cannot  be  followed 
with  success,  except  at  rare  intervals,  on  account  of  the  scanty  rain-M 
and  the  difficulties  in  the  way  of  irrigation.  To  use  the  language  of  the 
surveyor  general  of  the  Territory :  "  Notwithstanding  present  appear- 
ances and  obvious  difficulties,  it  is  impossible  for  any  one  who  has  trav- 
eled over  this  vast  and  magnificent  region,  rich  in  soil  and  possessed  of 
a  most  salubrious  climate,  to  believe  that  the  greater  portion  of  it  was 
destined  to  remaia  forever  uninhabited, avast  and  unreclaimable  wilder- 
ness in  the  midst  of  population,  wealth,  civilization,  and  material  pro- 
gress." Exception  must  be  made,  however,  in  favor  of  the  WaJlarWaJla 
district,  where  stock  raising  and  the  culture  of  wheat  have  been  carried 
on  with  great  success. 

West  of  the  Cascade  Mountains  there  are  immense  tracts  of  arable 
lands  inviting  settiement.  The  valleys  of  the  Chehalis  and  the  Willopah 
contain  the  best  lands  of  this  section  of  the  Territory,  and  are  rapidly 
being  filled  up  by  a  thrifty  population.  The  valley  of  Puget  Sound, 
with  an  area  of  12,000  square  miles,  affords  rich  farming  lands  along  the 
numerous  water  courses.  Quoting  again  from  the  surveyor  general: 
"  Western  Washington  points  to  commerce,  manufactures,  and  mines  as 
the  main  sources  of  her  present  prosperity  and  future  greatness  5  while 
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these  industaies.  stimiilated  as  they  must  be  in  the  fatnTe,  will  confiume 
the  prodncts  or  additional  thousands  of  farms^  giviag  the  prodaoers 
home  markets  and  remunerative  prices."  The  seasons  of  Western 
Washington  are  really  only  two.  wet  and  dry,  influenced  by  the  semi- 
annual monsoons.  From  Novemoer  to  May  the  southwest  winds  prevail, 
bringing  heavy  showers,  from  May  to  November  the  cool  and  dry  north- 
west winds  give  slight  rain-falls  and  a  moderate  temperature.  The 
winters  are  never  severe ;  only  on  one  occasion  during  the  last  twelve 
years  snow  fell  to  the  depth  of  two  feet. 

The  population  of  the  Territory  does  not  much  exceed  twenty  thou- 
sand. 

NEVADA. 

G^ie  arable  lands  of  Nevada,  of  which  there  are  considerable  quanti- 
ties not  taken  up,  are  principally  in  the  river  valleys,  some  of  which  are 
very  extensive  and  extremely  fertile.  The  valleys  of  the  Humboldt, 
Oarson,  and  Walker  rivers  contain  in  the  aggregate  about  three-quar- 
ters of  a  million  acres  of  good  tillable  land.  This  amount  may  be  largely 
increased  by  irrigation,  for  which  ample  and  convenient  fo^cUities  exist. 
Like  the  mountain  country  in  several  others  of  the  States  and  Territories, 
Nevada  contains  large  grazing  tracts  on  the  hills  and  mountain  sides, 
nie  chief  crops  are  grain,  hay,  and  vegetables.  Springs  are  numerous 
and  water  is  abundant  in  all  parts  of  the  State.  The  climate  is  mild 
in  summer,  cold,  but  not  severe  in  winter,  the  atmosphere  being  dry  and 
salubrious.  The  route  of  the  Pacific  railroad  traverses  the  valley  of  the 
Humboldt  for  more  than  two  hundred  miles. 

It  is  not  probable  that  an  opportunity  will  long  exist  of  taking  up  the 
best  agricultural  and  grazing  lands  which  may  be  now  had  in  this  pros- 
perous and  wealthy  State. 

IDAHO. 

The  surface  of  the  Territory  consists  of  mountain  and  table  land,  and 
nver  valleys  of  great  producing  capacity.  In  the  sheltered  valleys, 
which  are  numerous,  the  climate  is  mild  and  affords  sustenance  and 
protection  for  cattle  and  sheep  at  aU  seasons.  The  greater  number  of 
these  valleys  are  still  unoccupied  except  by  inconsiderable  settlements. 

The  Territory  is  well  watered.  Good  water-powers  are  numerous.  In 
the  vicinity  of  the  arable  lands  timber  is  scarce.  Large  tracts  are  sus- 
ceptible of  irrigation  by  means  of  canals  and  ditches,  and  under  such 
circumstances  produce  the  finest  crops  belonging  to  that  latitude. 

The  present  population  is  over  25,000^  generally  distributed  in  the 
neighborhoods  of  the  more  promising  mining  districts. 

MONTANA. 

The  cultivable  lands  of  Montana,  Uke  the  other  portions  of  the  moun- 
tain country^  consist  of  table  lands,  mountain  slopes,  and  rich  alluvial 
bottom  or  nver  valleys.  The  tablelands,  which  are  very  extensive, 
require  irrigation  in  order  to  realize  their  utmost  production,  and  water 
for  this  purpose  is  convenient  and  plentiM.  Wheat,  rye,  oats,  barley, 
&c..  yield  abundantly.  Cattle  and  sh^ep  can  be  kept  nearly  aU  winter 
witnout  other  feed  than  they  can  obtiun  from  the  natural  pasturage. 

The  surveyor  general  of  the  Territory  estimates  that  fully  one-third 
of  the  territorial  area  is  susceptible  of  cultivation,  6,760,000  of  which 
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axe  vaUey  lands.  He  refers  to  the  fact  that  the  Jesuits,  in  oommenciiig 
to  cultivate  the  soil  in  the  Bitter  Boot  Valley,  about  twenty-five  years 
ago,  could  raise  scarcely  anything;  but  continued  experiment  developed 
the  proper  course  to  be  pursued,  and  the  grounds  in  that  region,  wluch 
at  one  time  refused  to  yield,  are  now  prolific  with  splendid  crops,  the 
incoming  settlers  having  profited  by  the  experience  of  their  predecessors. 
The  yield  of  wheat  throughout  the  Territory  is  up  to  the  average  per 
acre  of  any  other  State  or  Territory. 

Timber  is  abundant  on  the  mountains.  Wood  sufSdent  for  fencing 
purposes  and  for  jpuel  may  be  obtained  on  much  of  the  tillable  lands. 
Granite,  limestone,  slate,  and  fire-clay  exist  in  abundance  Brown  coaL 
or  lignite,  is  found  in  great  quantity  on  the  banks  of  the  Missouri  ana 
Yellowstone  Rivers. 

WYOMma. 

This  Territory  is  a  rectangular  tract  recently  detached  from  the  Terri- 
tory of  Dakota.  It  extends  from  the  forty-first  to  the  forty-fifth  degree 
of  latitude  north  and  south,  and  from  the  twenty-seventh  to  the  th&ty- 
third  meridian  of  longitude  east  and  west,  with  a  sort  of  pan-handle  pro- 
jecting from  its  northwest  comer  and  extending  along  the  mountain 
ranges  almost  to  the  thirty-sixth  degree  of  longitude. 

The  public  surveys  have  not  been  commenced  in  the  Territory,  and 
reliable  information  in  regard  to  the  character  of  its  public  lands  is  lim- 
ited. The  general  features  of  the  Territory  will  doubtless  be  found  to 
correspond  in  the  main  with  those  of  Montana  and  Colorado. 

UTAH. 

GThe  Territory  of  Utah  was  not  created  a  land  district  until  July  16, 
1868,  and  no  public  lands  therefore  have  been  sold.  The  surveyed  lands, 
however,  amount  to  something  over  two  millions  and  a  half  acres,  ana 
surveying  operations  have  been  resumed,  including  the  regions  where 
actual  settlements  have  been  made. 

The  completion  of  the  Union  Pacific  railroad,  which  passes  through 
the  Territory,  has  given  an  unwonted  impetus  to  settlement  here  as  in 
the  other  new  States  and  Territories  which  it  traverses.  Utah,  then  a 
much  larger  political  division  than  at  present,  was  first  settled  in 
the  year  1847  by  the  Mormons,  who  have  demonstrated  that  agricultore 
can  be  made  in  that  region  a  very  remunerative  pursuit,  and  that  the 
parched  mountain  valleys  may  be  made  by  artificial  means  to  "blossom 
as  the  rose.'^  By  means  of  irrigating  canals,  the  cereals,  especially 
wheat,  oats,  and  barley,  yield  from  fifty  to  sixty  bushels  per  acre;  wheat 
has  produced  even  as  high  as  ninety  bushels  to  the  acre,  and  a  case  is 
given  where,  in  the  vicinity  of  Great  Salt  Lake,  three  and  a  half  acres 
of  land  produced  a  hundred  and  eighty  bushels  of  wheat  from  a  single 
bu^el  of  seed.  In  the  southwestern  valleys  of  the  Territory,  cotton, 
sorghum,  and  com  are  raised  with  success.  Garden  vegetables  and  a 
great  variety  of  large  and  smaU  fruits  yield  abundantly.  The  settle- 
ments for  the  most  part  are  along  the  Wasatch  Mountains,  on  the  west- 
em  slope,  from  the  northem  to  the  southern  limits  of  the  Territory, 
wherever  water  is  easily  obtainable  for  purposes  of  irrigation  along  the 
alluvial  belt,  which  varies  in  width  from  one  mile  to  ten. 

Large  quantities  of  cotton  are  raised  on  the  Rio  Virgen  and  Colorado, 
and  grazing  and  wool-growing  are  successfully  carried  on  aJong  the 
headwaters  of  the  Green  JSiver.    There  are  cc^1x)n9  woolen,  grist,  and 
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saw  mills  in  the  Territory.  It  is  stated  that  experiments  in  raising  flax, 
and  the  mulberry  tree,  and  in  rearing  the  siUi-worm,  have  been  suc- 
cessfoL 

The  Oommissioner  of  the  General  Land  OfSce^  in  his  report  for  1808, 
says  that  valuable  tracts,  either  for  grazing  or  flEirming  purposes,  remain 
unoccupied,  and  calls  attention  to  the  advantages  of  settlement  here: 
^^  Aside  firom  centrality  of  position,  may  be  mentioned  the  existence  of 
flouring  nulls,  manufacturing  establishments,  shops,  stores,  and  markets 
in  every  important  locality,  with  supplies  of  horses,  mules,  and  improved 
breeds  of  cattle,  dieep,  and  hogs,  thus  furnishing  to  immigrants  many 
facilities  not  found  in  less  populous  sections." 

The  population  of  the  Territory  is  estimated  at  120,000. 

HOMESTEADS  UlTDBB  AOT  OF  GONGBBSS. 

By  act  of  Congress,  approved  June  21, 1866,  the  public  lands  lying  m 
the  States  of  Alabama,  Mississippi,  Louisiana,  Arkansas,  and  Flonda, 
are  open  only  to  settlement  as  homesteads  according  to  provisions  of 
former  enactments  relating  thereto;  with  the  restriction,  however,  that 
until  the  expiration  of  two  years  from  and  after  the  passage  of  the  act 
no  entry  should  be  made  for  more  than  a  half-quarter  of  a  section,  or 
eighty  acres.  The  object  in  the  main,  perhaps,  was  to  encourage  the 
freedmen  to  occupy  these  vacant  lands.  During  the  fiscal  year  ending 
June  30, 1808,  626,077  acres  were  taken  up  under  the  provisions  of  the 
act,  and  in  the  year  preceding  an  aggregate  of  264,480  acres.  There 
yet  remain  undisiK)sed  of  in  those  States  6.790,096  acres  in  Alabama, 
11,574,430  in  Arkansas^  17,424,438  in  Florida,  6,582,841  in  Louisiana, 
and  4,828,069  in  Mississippi. 

It  must  not  be  supposed  that  because  these  are  comparatively  old 
States,  the  best  lands  have  been  taken  up.  While  it  is  perhaps  dlflGicult, 
if  not  altogether  impossible^  to  secure  lands  in  the  vicinity  of  cities  or 
large  towns,  or  in  near  proximity  to  present  lines  of  commercial  commu- 
nication, very  desirable  tracts  may  be  obtained  in  sections  not  remote. 
Moreover,  the  construction  of  railroads  in  that  part  of  the  country  prom- 
ises to  be  undertaken  with  an  energy  commensurate  with  their  import- 
ance in  the  development  of  the  rich  regions  now  lying  fallow  on  account 
of  distance  from  leading  markets.  W^at  the  iron  nul  has  done  for  the 
plains  and  prairies  and  outiying  regions  of  the  West  and  fttrther  North,  it 
may  confidentiy  be  expected  to  do  for  the  South,  with  its  wealth  of  soU, 
salubrious  climate,  inviting  natural  scenery,  and  afliucnt  products.  The 
era  of  substantial  progress  for  the  South  may  indeed  be  said  to  have 
commenced  with  the  termination  of  the  war.  which,  obliterating  the 
system  of  compulsory  labor,  and  the  monopoly  of  production  by  great 
landed  proprietors,  opened  up  the  avenues  of  competition  to  aU  classes 
of  citizens.  The  ai\ision  of  lands  into  smaller  tracts  has  promoted  a 
more  systematic  and  thorough,  and  consequently  more  profitable  mode 
of  farming  and  planting.  Evidences  of  a  highly  remunerative  produc- 
tion must  attract  that  immigration  which  is  the  invigorating  life  of 
States.  The  characteristics  of  soil,  climate,  and  productions  of  the 
homestead  land  Suites  of  the  South  are  so  nearly  similar,  and  are  so 
generally  understood,  that  it  is  not  necessary  to  speak  of  them  respect- 
ively at  any  length. 

Mississippi,  Alabama,  Georgia,  and  Louisiana  are  the  leading  cotton- 
producing  States  of  the  Union.  They  each  possess  remarkable  agri- 
cultural and  economic  advantages.  The  soil,  fertile  and  varied,  pro- 
duces the  principal  cereals  and  a  variety  of  fruits  and  vegetables,  in 
30 
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addition  to  cotton,  sugar,  tobaooo|  and  rioei  ISTnnifirons  streams,  lakes, 
aud  bayous  afford  easy  means  0f  intercommunication.  Timber  of  a 
superior  kind  for  buHding  purposes  and  for  fuel  is  abundant.  The  great 
success  which  has  attended  experiments  in  the  growing  of  mulberry 
trees  and  the  rearing  of  silk- worms  augurs  the  introduction  into  those 
States  of  that  important  bran^b  of  industry. 

Alabama  furnishes  superior  grazing  Lands  in  the  northern  districts, 
and,  in  that  section,  a  soil  well  a^pted  to  the  cultivation  of  wheat,  maiz^ 
rye,  oats,  &c.  In  this  State  coal,  iron,  and  Taluable  minerals  exist  in 
considerable  quantities.  During  the  fiscal  year  ending  June  30, 1868, 
124,085  acres  were  taken  up  under  the  homestead  act  of  1866.  In  the 
same  time  102,824  acres  were  entered  by  homestead  settlers  in  Missis- 
sippi. 

In  the  lower  portion  of  Louisiana  there  are  fertile  prairies  which  yield 
good  crops  of  wheat,  barley,  and  Indian  com,  some  cereals  yielding  two 
crops  annually.  There  are  50,000  acres  of  swamp  land  in  this  State  which 
may  be  reclaimed  by  drainage  and  embankments,  accounted  as  produc- 
tive as  any  within  its  boundaries.  There  are  6,600,000  acres  of  railroad 
lands  in  Louisiana,  which  may  be  bought  at  low  rates. 

The  fruits  of  the  tropics  flourish  luxuriantly  on  the  soil  of  Florida.  Its 
rich  alluvial  bottoms  produce  large  crops  of  sugar  and  rice.  It  has  been 
said  that  the  area  in  ttus  State  suitable  for  the  culture  of  cotton  is  amply 
sufficient  to  supply  the  demands  of  the  United  States  for  that  commodity. 
Possessing  a  coast  line  of  one  thousand  miles,  it  furnishes  from  its  dense 
forests  ship-building  timber  of  good  quality.  Public  land  in  great  abun- 
dance may  be  had  in  the  State.  Eapid  settlement  along  Uie  coast  is 
being  made  by  persons  intent  upon  the  culture  of  fruits.  Florida,  with 
an  area  of  over  59,000  square  miles,  has  a  population  estimated  at  a 
little  over  160,000. 

Arkansas  is  <^vided  into  two  sections  by  the  Ozark  Mountains.  While 
that  region  lying  upon  the  north  possesses  a  climate  and  fhmishes  pro- 
ductions analogous  to  those  of  the  northern  States,  that  lying  upon  the 
south  displays  the  general  characteristics  •f  the  cotton  States.  The  staple 
productions  of  the  State  are  Indian  com,  cotton,  and  live  stock,  and  con- 
siderable crops  of  wheat,  oats,  and  tobacco.  The  White  Eiver  Valley  is 
sought  by  those  who  cultivate  the  cereals  and  raise  h^rds.  To  the  west 
of  the  great  forests  of  the  Arkansas  is  <<  one  of  the  moat  productive  re- 
gions on  the  continent  for  com,  cotton,  and  tobacco.''  In  the  valley  of 
the  Bed  Biver  cotton  is  the  staple  proauct  The  valley  of  the  Ouachita 
is  extremely  fertile  and  inviting,  llie  valley  of  the  Mississippi  is,  for  the 
most  part,  low  and  marshy,  and  subject  in  places  to  inundation.  These 
lands,  however,  will  be  eventually  reclaimed  by  drainage,  and  the  pro- 
tection of  levees,  sine©  Congress  has  given  to  States  the  control  of  such 
tracts. 

fiUHWEE  OF  jLCQUmiNa  a?ITLB  TO  PUBLIC  LATTDS. 

The  following  directions  for  acquiring  titie  to  the  public  lands  are 
communicated  by  the  Oommissioner  of  the  General  Land  .Office : 

There  are  two  classes  of  public  lands  ]  the  one  class  at  $1  25  per  acre, 
which  is  designated  as  minimumj  and  the  other  at  $2  50  per  acre,  or 
double  minimum. 

Titie  may  be  acquired  by  purchase,  at  public  sale,  or  by  ordinary 
*^  private  entry ,'^  and  by  virtue  of  the  pre-emption  and  homestead  laws. 

1.  At  public  sale,  where  lands  are  '^  offered"  at  public  auction  to  the 
highest  bidder^  either  pursuant  to  proclamation  by  the  President  or 
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pablic  notice  given  in  accordance  witH  directions  ftom  the  General  Land 
Office. 

2.  By  private  entry  or  location.  The  lands  of  this  class  liable  to  dis- 
posal are  those  which  have  been  offered  at  pubUc  sale,  and  thereafter 
remain  unsold,  and  which  have  not  been  subsequently  reserved,  or  other- 
wise withdrawn  from  market.  In  this  class  of  offered'  and  unreserved 
public  lands  the  following  steps  may  be  taken  to  acquire  title : 

Cash  purchases. — The  applicant  must  present  a  written  application  to 
the  register  for  the  district  in  which  the  land  desired  is  situated,  describ- 
ing the  tract  he  wishes  to  purchase,  giving  its  area.  Thereupon  the 
renter,  if  the  tract  is  vacant,  will  so  certify  to  the  receiver,  stating  the 
pnce ;  and  the  applicant  must  then  pay  the  amount  of  the  purchase 
money.  The  receiver  will  then  issue  to  the  purchaser  a  duplicate  receipt, 
and  at  the  close  of  the  month  the  register  and  receiver  will  make  returns 
of  the  sale  to  the  Oeneral  Land  Office,  from  whence,  when  the  proceed* 
ings  are  found  regular,  a  patent,  or  complete  title,  will  be  issued ;  and 
on  surrender  of  the  duplicate  receipt  such  patent  wiU  be  delivered,  at 
the  option  of  the  patentee,  either  by  the  Commissioner  at  Washington 
or  by  the  register  at  the  district  land  office. 

Location  with  warrants, — Application  must  be  made  aa  in  cash  cases, 
but  must  be  accompanied  by  a  warrant  duly  assigned  as  the  considera- 
tion for  the  land ;  yet  where  the  tract  is  $2  50  per  acre,  the  pwly,  in 
addition  to  the  surrendered  warrant,  must  pay  in  cash  $1  25  per  acre,  as 
tiie  warrant  is  in  satisfaction  of  enly  so  many  acres  at  $1  25  per  acre  as 
are  contained  in  the  tract  located.  A  duplicate  certificate  of  location 
will  then  be  furnished  the  party,  to  be  held  until  the  patent  is  delivered, 
as  in  cases  of  cash  sales. 

Agricultural  College  Scrip. — This  scrip  is  applicable  to  lands  Tiot  nUn- 
eralj  which  may  be  subject  to  private  entry  at  $1  25  per  acre,  yet  is  re- 
stricted to  a  technical  ^^  quarter  section ;"  that  is,  lands  embraced  by  the 
quarter  section  lines  indicated  on  the  official  plats  of  survey,  or  it  may 
be  located  on  a  part  of  a  ^^  quarter  section,"  where  such  part  is  taken  as  in 
fhU  for  a  quarter;  but  it  cannot  be  applied  to  different  subdivisions  to 
make  an  area  equivalent  to  a  quarter  section.  The  manner  of  proceed- 
ing to  acquire  titie  with  this  class  of  paper  is  the  same  as  in  cash  and 
warrant  cases^  the  fees  to  be  paid  being  the  same  as  on  warrants,  ^e 
location  of  this  scrip  is  restricted  to  three  sections  in  each  township  of 
land. 

Pre-^iptions  to  the  extent  of  one  quarter  section. — ^These  may  be  made 
under  the  general  pre-emption  laws,  upon  "  offered ''  and  "  unoffered  ^' 
land ;  and  in  certain  States  and  Territories  west  of  the  Mississippi,  in- 
cluding that  part  of  Minnesota  east  of  the  river,  may  have  legal  incep- 
tion by  actual  settiement  upon  unsu/rveyed  land,  although  in  such  cases 
no  definitive  proceedings  can  be  had  as  to  the  completion  of  title  until 
after  the  surveys  are  officially  returned  to  the  district  land  office. 

The  act  of  March  3. 1853,  extends  the  pre-emption  for  one  quarter,  or 
one  hundred  and  sixty  acres,  at  $2  50  per  acre  to  every  "  alternate'' 
tinited  States  or  reserved  section  along  the  line  of  railroads. 

The  act  of  March  27, 1854,  protects  the  right  of  settlers  on  sections 
alon^  the  line  of  railroads  where  settiement  existed  prior  to  withdrawal, 
and  in  such  cases  allows  the  tract  to  be  taken  by  pre-emption  at  $1  25 
per  acre. 

Where  the  tract  is  ^^  offered'^  the  partv  must  file  with  the  district  land 
office  his  declaratory  statement  as  to  the  fact  of  his  settlement  within 
thirty  days  from  the  date  of  said  settiement^  and  within  one  year  from 
that  date,  must  appear  before  the  register  and  receiver  and  make  proof  of 
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bis  actual  residence  on  and  cnltivation  of  the  tract,  and  seeore  the  same 
by  paying  cash,  or  by  filing  warrant  duly  assigned  to  the  pre-emptor. 

Where  the  tract  has  been  surveyed  and  not  offered  at  public  sale,  the 
claimant  must  file  within  three  mon;ths  from  date  of  settlement,  and  make 
proof  and  payment  before  the  day  designated  in  the  President's  procla- 
mation for  offering  the  lands  at  public  sflde.  Should  the  settler  in  eithw 
of  the  aforesaid  cases  die  before  establishing  his  claim  within  the  period 
limited  by  law,  the  title  may  be  perfected  by  the  executor,  administrator, 
or  one  of  the  heirs,  by  making  the  requisite  proof  of  settlement  and  pay- 
ing for  the  land;  the  entry  to  be  made  in  the  name  of  "the  heirs"  of 
tiie  deceased  settler,  and  the  patent  wiD  be  issued  accordingly. 

In  those  States  and  Territories  in  which  settlements  are  authorized  by 
law  on  umurveycd  land,  the  claimant  must  file  notice  of  settlement  within 
three  months  after  the  receipt  of  the  township  plat  of  survey  at  the  dis- 
trict land  oflGice,  and  make  proof  and  payment  as  required  in  the  case  of 
tracts  which  have  been  surveyed  and  not  offered  at  public  sale. 

Homestead  lands. — ^The  original  homestead  act  of  May  20,  1862,  gives 
to  every  citizen,  and  to  those  who  have  declared  their  Intentions  to 
become  such,  the  right  to  a  homestead  on  surveyed  lands.  This  is  con- 
ceded to  the  extent  of  oniB  quarter  section,  or  100  acres,  held  at  $1  25 
per  acre,  or  eighty  acres  at  82  50  per  acre,  in  any  organized  district  em- 
bracing surveyed  pubUc  lands.  To  obtain  homesteads  the  party  must, 
in  connection  with  his  application,  make  an  afiida\it  before  the  register 
or  receiver  that  he  is  over  the  ago  of  twenty-one,  or  the  head  of  a 
family ;  that  he  is  a  citizen  of  the  United  States,  or  has  declared  his 
intention  to  become  such,  and  that  the  entry  is  made  for  his  exclusive 
use  and  benefit,  and  for  actual  settlement  and  cultivation.  Where  the 
applicant  is  prevented  by  reason  of  bodily  infirmity,  distance,  or  other 
good  cause,  from  personal  attendance  at  the  district  land  ofiice,  the  aflS- 
davit  may  oe  made  before  the  clerk  of  the  court  for  the  county  within 
which  the  party  is  an  actual  resident. 

The  amendatory  act  of  March,  1804,  relaxes  the  requirements  of  per- 
sonal attendance  at  the  district  ofittoe  to  persons  in  the  military  or 
naval  service,  where  the  party's  family  or  some  member  is  residing  on 
the  land  that  it  is  desired  to  enter,  and  upon  which  a  bona  fide  improve- 
ment and  cultivation  has  been  made.  In  such  cases  the  said  act  of  1864 
allows  the  beneficiary  to  make  the  aifldavit  before  the  officer  command- 
ing in  the  branch  of  service  in  which  he  may  be  engaged,  and  the  same 
may  be  filed  by  the  wife  or  other  representative  of  the  absentee  with  the 
register,  together  with  the  homestead  application.  His  claim  in  that 
case  wiD  become  effective  from  the  date  of  filing,  provided  the  required 
fee  and  commissions  accompany  the  same ;  but  immediately  upon  his 
discharge  he  must  enter  upon  the  land  and  make  it  his  bona  fids  home, 
as  required  by  the  original  act  of  May  20,  1802. 

For  homestead  entries  on  surveyed  lands  in  Michigan,  Wisconaip, 
Iowa,  Missouri,  Minnesota,  Kansas,  Nebraska,  Dakota,  Alabama,  Missis- 
sipix,  Louisiana,  Arkansas,  and  Florida^  the  total  commissions  and  fees 
to  be  paid  on  minimum  lands  are  as  follows:  On  100  acres,  818j  on  SO 
acres,  $9;  on  40  acres,  $7;  on  double  minimum  lands,  80  acres,  ^18;  iO 
acres,  80.  On  surveyed  lands  in  Calilbmia,  Nevada,  Oregon,  Colorado, 
New  Mexico,  Washington.  Arizona,  Idaho,  and  Montana,  the  commis- 
sions and  fees  are  as  follows:  On  minimum  lands,  IGO  acres,  822;  SO 
acres,  $11  j  40  acres,  88;  on  double  minimum  lands,  80  acres,  822;  40 
acres,  811.  By  the  act  of  21st  June,  18GG,  the  public  lands  of  Alabama, 
Mississippi,  Louisiana,  Arkansas,  and  Florida,  are  subject  to  disposal 
under  the  provisions  of  the  homestead  laws  only. 
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Upon  faitliful  observance  of  tlie  law  in  regard  to  settlement  and  cnlti 
vation  for  the  continuous  term  of  five  years,  and  at  the  expiration  oi 
that  time,  or  within  two  years  thereafter,  upon  proper  proof  to  the  satis- 
faction of  the  land  ofiQcers,  and  payment  to  the  receiver,  the  register  will 
issue  his  certificate  and  make  proper  return  to  the  General  Laud  Office 
as  the  basis  of  a  patent  or  complete  title  for  the  homestead.  In  making 
final  proof  it  is  indispensable,  under  the  statute,  that  the  homestead 
party  shaJl  appear  in  person  at  the  district  land  office,  and  there  make 
the  affidavit  required  of  him  by  law  in  support  of  his  claim.  Where, 
from  physical  disability,  distance,  or  other  good  cause,  the  witnesses  oi 
said  par%  cannot  attend  in  person  at  the  district  land  office,  their  testi- 
mony in  support  of  the  claim  may  be  taken  where  they  reside  before  an 
officer  authorized  by  law  to  administer  oaths.  Their  testimony  must 
state  satisfactorily  the  reason  of  inability  to  attend  the  district  office: 
and  the  credibility  and  responsibility  of  the  witnesses  must  be  certified 
by  the  officiating  magistrate,  whose  official  character  must  be  certified 
under  seal.  Where  a  homestead  settler  dies  before  the  consummation 
of  his  claim,  the  heirs  may  continue  the  settlement  and  cultivation,  and 
obtain  title  upon  requisite  proof  at  the  proper  time.  Where  both  pa- 
rents die.  leaving  infant  heirs,  the  homestead  may  be  sold  for  cash  for  the 
benefit  or  such  heirs,  and  the  purchaser  will  receive  title  from  the  United 
States. 

The  sale  of  a  homestead  claim  by  the,  settler  to  another  party  before 
completion  of  title  is  not  recognized  by  the  General  Land  Office,  and  not 
only  vests  no  title  or  equities  in  the  purchaser,  but  is  prima  facie  evi- 
dence of  abandonment,  and  gives  cause  for  the  cancellation  of  the  claim* 
To  the  government  only  may  a  claim  be  relinquislied ;  and  in  such  case 
the  duplicate  receipt  of  the  settler  should  be  surrendered  with  the 
relinquishment  indorsed  thereon  5  or  if  the  duplicate  has  been  lost,  that 
fact  should  be  stated  in  the  relinquishment,  duly  signed  and  acknowl- 
edged. 

When  application  is  made  for  the  cancellation  of  a  homestead  entrv 
on  the  ground  of  abandonment,  the  party  must  file  his  affidavit  with 
the  local  land  officers,  setting  forth  the  facts  on  which  his  allegations 
are  founded,  describing  the  tracts  and  giving  the  name  of  the  settler. 
Upon  this  the  officers  will  set  apart  a  day  for  a  hearing,  giving  all  the 
parties  in  interest  due  notice  of  the  time  and  place  of  trial. 

The  exi)enses  incident  to  such  contest  must  be  defrayed  by  the  con- 
testant, and  no  entry  of  the  land  can  be  made  until  the  local  officers  have 
received  notice  from  the  General  Land  Office  of  the  cancellation  of  the 
entry  covering  the  same.  As  the  law  allows  but  one  homestead  privilege, 
a  settler  relinquishing  or  abandoning  his  claim  cannot  thereafter  make 
a  second  entry.  Where  an  individual  has  made  settlement  on  a  sur- 
veyed tract  and  filed  his  pre-emption  declaration  therefor,  he  may  change 
his  filing  into  homestead,  yet  such  change  is  inadmissible  where  an 
adverse  right  has  intervened,  but  in  such  cases  the  settler  has  the  privi- 
lege of  perfecting  his  title  under  the  pre-emption  laws.  If  the  home- 
stead settler  does  not  wish  to  remain  five  years  on  his  tract,  the  law  per- 
mits him  to  pay  for  it  with  cash  or  warrants,  upon  making  proof  of  set- 
tlement and  ccUtivation  from  the  date  of  entry  to  the  time  of  payment. 
There  is  another  class  of  homesteads,  designated  as  ^^  adjoining  farm  home- 
steads." In  thesecases  the  law  allows  an  applicant,  owning  and  residiugon 
an  original  farm,  to  enter  other  land  l^ing  contiguous  thereto,  which  shall 
not,  with  such  farm,  exceed  in  the  aggregate  one  hundred  and  sixty  acres. 
Thus,  for  example,  a  party  owning  or  occupying  eighty  acres  may  enter 
eighty  additional  graded  at  $1 25,  or  forty  acres  at  $2  50.    Or  suppose  the 
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applicant  to  own  forty  acres,  then  he  may  enter  one  hundred  and  twenty 
acres  graded  at  $1 25,  or  forty  at  $1 25  and  forty  at  $2  50,  if  both  classes 
of  land  should  be  found  contiguous  to  his  original  farm.  In  entries  of 
"adjoining  farms"  the  settler  must  describe,  in  his  affidavit,  the  tract  he 
owns  and  is  settled  upon  as  his  original  farm.  Actual  residence  on  the  ^ 
tract  entered  a^  an  adjoining  farm  is  not  required,  but  6<ma^;Me  improve- ' 
ment  and  cultivation  of  it  must  be  shown  for  the  period  required  by  the 
statute. 

Lands  obtained  under  the  homestead  laws  are  exempted  ficom  liability 
for  debts  contracted  prior  to  the  issuing  of  patents  therefor. 

Pre-emptors,  in  all  organized  districts  where  surveys  have  been  made, 
can  pay  for  their  tracts  either  in  cash  or  with  warrants,  except  as  to 
double  minimimi  or  $2  50  lands,  within  the  lateral  limits  of  railroad 
grants,  it  being  required  for  the  double  minimum  tracts  that  the  war- 
rant shall  be  taken  as  half  the  consideration,  and  the  residue  be  paid  in 
money. 

UNITED  STATES  LAND  OFFICES. 

The  following  list  shows  the  location  of  the  land  offices  of  the  United 
States,  in  the  respective  public  land  States  and  Territories: 

OMo. — Ohillioothe. 

Indiana, — Indianapolis. 

Ulinoia. — Springfield. 

Missouri. — ^Boonville,  Ironton,  Springfield. 

Alabama. — ^Mobile,  Huntsville,  Montgomery. 

Mississippi.^^BXikson. 

IjOuisia7ia. — '^ew  Orleans,  Monroe,  Natchitoches. 

Florida. — ^Tallahassee. 

Arhansas. — ^Little  Eock,  Washington,  Clarksville, 

Michigan. — ^Detroit,  East  Saginaw,  Ionia,  Marquette,  Traverse  City. 

Iowa-. — Des  Moines,  Council  Bluffs,  Fort  Dodge,  Sioux  City. 

WiscoTisin. — ^Mcnasha,  Falls  of  St.  Croix,  Stevens's  Point,  La  Crosse, 
Bayfield,  Eau  Claire. 

Nevada. — Carson  City,  Austin,  Belmont,  Aurora. 

CaUfomia. — San  Francisco,  Marysville,  Humboldt,  Stockton,  Visalia, 
Sacnunento. 

Washington  Territory. — Olympia,  Vancouver. 

Minnesota. — Taylor's  FallSj  St.  Cloud,  Winnebago  City,  St.  Peters, 
Greenleaf,  Duluth,  Alexandria. 

Oregon. — Oregon  City,  Eoseburg,  Le  Grand. 

Kansas. — ^Topeka,  Junction  City,  Humboldt. 

Nebraslca. — Omaha  City,  Beatrice,  Lincoln,  Dakota  City. 

New  Mexico  Territory. — Santa  F^. 

Dakota  Territory* — ^Vermillion. 

Colorado  Territory.— Denver  City,  Fair  Play,  Central  City. 

Idaho  Territory. — ^Boise  City,  Lewiston. 

Montana  Territory. — Helena. 

Arizona  Territory. — ^Prescott. 

ITtah  Territory.— Ssit  Lake  City. 
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EXTENT  OF  THE  PUBLIO  LANDS. 

Statement  showing  the  area  in  acree  of  the  several  public  land  States  and  TerritorieSj  the 
^uanHiy  sold  and  entered  under  homestead  laws,  and  the  number  of  acres  disposed  of  in  each. 


State  and  Territories. 

Area  in  acres. 

Quantity  sold. 

Entered  imder 
homestead  laws. 

Surveyed  and 
nnsorveyed.  re- 
maining nnsold 
and  unappropri- 
ated, JvuM  30th, 
18G8. 

Alabama ............... 

33,462,080.00 
33,  406.  720.  00 
190, 947.  840.  00 
37,  931,  500.  00 
35,461400.00 
91,  637, 760.  00 
35,928.800.00 
58.043,820.00 
86,  461,  440.  00 
36,128,640.00 
63,  450,  840. 00 
30,  179,  840.  00 
41,824,000.00 
48. 6:16,  800.  00 

71.  r.n,  600. 60 

85,576  96a  00 

60, 975,  360.  00 

34.511,360.00 

309.  529, 600. 00 

72.  906, 240. 00 
66,  880, 000.  00 
96, 596.  12a  00 
55,228,160.00 
44,  154,  240.  00 
92,016.640.00 
77,  568,  640. 00 
54, 065, 043.  80 
44, 796,  160. 00 
62,645,068.80 

17,788,66M3 

8,835,659.08 

1,198,874.41 

1, 832,  431. 49 

10,879,408.87 

16,  122, 844.  78 

11. 5K7.  240.  35 

844,976.38 

5,  TM,  309.  75 

12, 965,  566.  19 

9.  127.314.  18 

12,201.037.03 

88, 890. 963,  15 

255,838.58 

60.  403.  39 

IS,  805. 888.  19 

232,064.39 

9,819,285.39 

171,944.94 
336. 446. 90 
368, 321.  76 
228,  liJ8.  67 
972.03 

6, 790, 996. 17 

Arkansas     ....... ... 

11,574,4.10.18 

California 

104. 538,  420. 30 

Plorlda. 

17, 434,  4: W.  19 

niinois - 

434.67 

Tnr)iftnar>rT>-r  r      a  ,  t  r  t -, r 

1,920.00 

Iowa ......................... 

362,954.05 

78a  452.  87 

4,  659. 59 

l,17l.T.I9.ll 

2,4.39,759.64 

121,710.15 

863,922.83 

1,033,171.98 

11,654.54 

5, 777. 57 

807, 289. 98 

779, 372. 10 

2, 909.  528. 06 

KanfMui  r-.........x, ........... 

42, 795,  589.  84 

liooisiana.. ...........  ...... 

6,  582, 841. 54 

Michigan. 

4, 614, 07a  36 

Minnesota. 

35,5:{4.ll&75 

Mississippi 

4,828,069.11 

MiesoQri.. 

1,48:1.715.92 

Nebraska 

41. 624,  126. 40 

Nevada 

67, 085, 697. 12 

Ohio 

500.00 

Oref^n.. ............ ......... 

52,518,014.33 

Wisconiedu 

9. 2.~ie,  627.  33 

Alaska  porchase.. 

369, 529, 600. 00 

Aririona^enitorv 

68.  855, 890. 00 

Colorado  Territory. .......... 

69,191.65 
18,298.44 
9,784.61 

125, 75a  49 

191,135.04 

6,337.90 

62,814.2.^,86 

Dakota  Territory 

90,  986.  449. 52 

Idaho  Territorv....... ....... 

52.  l.'iO,  806.  49 

Indian  Territory 

44.  154. 240. 00 

MontAna  Territorr... 

35.93 

86,904  569.07 

Kew  Mexioo...... 

70. 705, 51  a  00 

tJtah  Territorr 

40, 976,  31  Ob  90 

Wvomiiis Territorr  ......... 

178,89ek99 

»46,553.'39 

41.56.5.717.58 
59, 164, 787. 80 

.  ,' 

Tetid - 

1,634,998,400.00 

155,636,004.45 

9, 465, 36fL  06 

1,403, 360^  67&  98 
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THE  STATE  REPORTS  OF  AGRICULTURE. 


Annual  reports  of  agriculture  for  the  year  186L  have  been  received 
from  the  States  of  Maine,  Massachusetts  New  York,  Michigan,  Ohio, 
Indiana,  Iowa,  and  Missouri,  embraciug  all  the  volumes  issued  by  State 
agricultural  societies  or  State  boards  of  agriculture,  during  the  year, 
so  &ir  as  known  to  this  Department.  While  it  is  impracticable  to  repro- 
duce^ even  in  the  most  coucise  form,  the  entire  contents  of  these  local 
pubhcations,  a  brief  digest  of  the  more  important  features  of  each  is 
herewith  presented,  though  in  some  instances  the  suggestions  of  indi- 
vidual contributors  may  not  merit  the  fullest  indorsement.  Practiced 
results  are  of  more  value  to  the  farmer  than  detailed  theories  or  specu- 
lations ;  hence,  in  gleaning  from  these  several  volumes,  more  attention 
has  been  given  to  the  statements  of  &uctH — the  results  of  actual  experi- 
ment—than to  title  lengthy  essays;  while  the  reproductions  from  home 
and  from  foreign  perioficals  have  been  passed  over  entirely. 

THE  APPLE  OBOHABBS  OP  NEW  ENaLANB. 

In  a  paper  read  before  the  State  Board  of  Agriculture  by  Calvin 
Chamberlain,  it  is  stated  that  New  England  soil  once  sustained  the  apple 
tree  to  a  vigorous  old  age,  but  that  farmers,  relying  too  much  on  the 
permanence  of  existing  orchards,  and  taking  no  note  of  climatic  changes 
induced  by  the  removal  of  forests,  have  suffered  this  interest  to  waste 
away  to  an  alaiming  degree.  A  few  individuals  saw  the  error  in  time, 
and  gave  the  note  of  warning,  which  had  some  effect ;  but  the  hard 
winter  ten  years  ago,  by  laying  waste  the  labors  of  many  orchardists, 
discouraged  general  effort  and  caused  a  rapid  decline  in  production. 
That  the  climate  has  changed  since  the  first  orchards  were  planted  in 
the  narrow  clearings  of  the  forest  is  understood,  and  also  that  the  soils 
of  the  orchard  farms  differ  in  their  constituent  elements  from  their 
primitive  condition ;  and  that  destructive  insects  have  greatly  multiplied 
is  equally  certain  j  but,  with  a  growing  conception  of  these  negative  influ- 
ences, there  now  appears  to  be  an  increasing  inquiry  for  nursery  trees. 
Nurseries  seem  to  have  declined  as  rapidly  as  orchards,  however,  and  in 
many  sections  none  exist. 

The  writer  advises  farmers  to  return  to  the  practice  of  raising  their 
own  ai)ple  treesj  as  worth  much  more  than  when  grown  at  a  dis- 
tance from  the  larm.  Any  family  may  save  seeds  enough  from  good 
apples  to  plant  thickly  in  the  garden,  in  the  spring,  at  least  one  row  a 
rod  long.  When  grown  one  or  two  years  these  trees  should  be  trans- 
planted, at  intervals  of  one  foot,  in  rows  three  feet  apart.  The  tr^is- 
planting  is  best  done  by  taking  them  up  in  the  autumn,  and  packing  the 
roots  in  earth  in  the  cellar.  They  may  be  grafted  at  any  time  during 
the  winter,  and  reset  in  the  spring,  or  they  may  be  reset  when  lifted,  in 
fall  or  spring,  and  budded  or  grafted  the  following  year;  or  they  may 
be  allowed  to  go  to  the  orchard  as  seedlings,  and  sudi  only  be  grafted 
subsequently  in  the  branches  as  produce  inferior  fruit.  No  one  should 
attempt  to  raise  an  orchard  untiJ  he  is  ready  to  give  his  trees  such  care 
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as  is  requisite  for  the  production  of  a  crop  of  com  or  potatoes,  as  the 
apple  tree  must  have  care  in  all  its  stages  from  the  seed  to  the  mature 
tree. 

The  successful  efforts  of  a  gentleman  in  one  of  the  eastern  counties 
of  Maine,  in  apple  tree  culture,  practically  illustrates  the  possibility  of 
reviving  the  earlier  interest  and  results  in  orchards  in  that  section  of 
the  Union.  The  soO  of  the  orchard  referred  to  was  naturaUy  very  poor 
and  thin,  being  composed  of  a  coarse,  cold^  and  loamy  gravel,  lying  on 
a  light  pan  inclined  to  clay,  and  full  of  schistose  stones.  Six  or  seven 
acres  were  underdrained,  four  and  a  half  feet  deep.  Three  experiments 
were  tried  in  planting  the  trees.  In  Ko.  1  the  holes  were  dug  eight  feet 
in  diameter  and  twenty  inches  deep,  and  filled  with  alluvial  soil  taken 
from  a  low  island  in  the  river.  In  the  holes  thus  prepared  one  hundred 
trees  were  plauted,  twenty  feet  apart.  In  No.  2  the  laud  was  plowed  in 
ridges  twenty  feet  wide,  the  dead  furrow  coming  where  the  rows  were 
to  stand.  An  ox-scrax)er  eight  feet  long  was  passed  across  these  ridges, 
and  the  contents  dropped  in  each  dead  furrow,  returning  in  the  same 
line,  drawing  the  othe5  side  in.  These  cavities  were  then  plowed  and 
scraped  a  second  time,  and  an  ox-cart  load  of  black-ash  swamp  mud  and 
about  one  bushel  of  sliicked  lime,  well  mixed,  put  into  the  holes.  Some 
rich  top  soil  was  mixed  with  this  deposit,  and  one  hundred  trees  planted 
in  the  soil,  when  the  field  was  plowed  leveL  In  No.  3  an  acre  was  se- 
lected which  had  been  cultivated  with  potatoes,  com,  &c.,  and  about  one 
hundred  ox-cart  loads  of  muck  and  lime  and  about  thirty  loads  of 
manure  were  spread  upon  it.  A  road-plow  was  then  drawn  through  the 
land  twenty  inches  deep.  The  following  spring,  the  stones  having  been 
removed,  the  land  was  again  manured,  and  plowed  six  inches  deep,  and 
one  hundred  trees  planted  apon  it,  not  in  it,  the  holes  being  not  more 
than  three  or  foui*  inches  deep.  The  land  has  since  been  dressed  with 
muck,  three-fourths  of  a  cord  to  each  twenty  feet  square,  though  not  all 
at  once,  and  the  soD  has  been  kept  under  cultivation.  The  other  trees 
were  planted  in  the  ordinary  method.  The  best  trees  are  on  field  No.  3, 
on  the  deep  plowing.  Most  of  them  have  been  planted  since  1857,  many 
of  them  since  the  spring  of  1860.  This  season  more  than  150  barrels  of 
apples  were  gathered  by  hand^  and  100  bushels  of  cider  apples  picked 
up,  the  land  at  the  same  time  yielding  a  large  quantity  of  small  crops — 
60  bushels  of  barley  and  about  800  bushels  of  potatoes.  The  gentle- 
man referred  to  concludes  that  the  same  variety  of  scions  will  not  grow 
in  all  trees;  that  a  tree  may  be  planted  upon  any  soil,  even  a  stiif  blue 
clay,  and  be  made  to  grow  and  do  well ;  that  all  soils  holding  or  retain- 
ing water  mast  be  underdrained,  and  if  clay  the  drains  must  be  under 
the  trees;  that  a  tree  most  be  fed  with  those  elements  constituting  its 
substance,  and  that  such  are  contained  largely  in  the  muck  upon  which 
hard  wood  is  growing,  mixed  with  ashes ;  that  the  great  enemy  in  our 
orchards  is  grass,  which  must  not  be  permitted  to  grow  in  the  same  field 
with  the  trees ;  and  that  the  orchard,  at  least  in  the  region  referred  to, 
should  be  kept  in  constant  cultivation.  These  observations  do  not  apply 
to  trees  standing  upon  rock  maple  land. 

PEODUCTS  AND  VAEEBTrES  OP  FKTJIT. 

Apples. — Joseph  H.  Smiley,  of  Vassalborough,  has  about  one  and 
five-eighths  acre  In  orchard,  raised  from  the  seed  and  grafted  principally 
with  the  Baldwin,  Greening,  and  Tolman's  Sweeting.  About  140  trees 
have  been  in  bea^g  several  years,  the  remainder  just  commencing  to 
bear.   JdjB  crop  in  1863  was  106  barrels,  sold  for  $266;  in  1864,  50  bar- 
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rels,  sold  for  $162 ;  in  1865, 104  barrels,  sold  for  $616 ;  in  1866. 160  bar- 
rels, sold  for  $667 ;  each  year  reserving  six  or  eight  barrels  ror  fieunily 
use,  not  included  above.  Land  formerly  pasture ;  broken  up  in  1848, 
ana  planted  with  com  and  potatoes,  the  trees  being  set  the  following 
spring.  The  orchard  was  planted  and  sown  to  grain  alternately  for  six 
or  seven  years,  and  then  seeded  to  clover :  since  t£at  time  it  has  been  pas- 
tured with  sheep,  the  trees  being  protected  with  stakes  and  laths. 

Jacob  Pope,  of  Manchester,  sold  from  his  orchard  of  sixteen  acres 
250  barrels  or  first  quality  or  apples  at  $4  to  $4  50  per  barrel ;  thtis 
harvesting  over  $1,000  worth  from  a  rough  piece  of  land,  portions  oi 
which  had  never  been  plowed,  but  used  for  sheep-grazing.  The  trees 
were  mostly  the  Baldwin,  Eoxbury  Eusset,  and  Rhode  Island  Greening. 

Nathan  Foster,  of  Gardiner,  recommends  the  following  list  for  general 
cultivation  in  that  locality:  Apples— Red  Astrachan,  Sidney  Sweet, 
Moses  Wood,  American  Summer  Pearmain,  Winthrop  Greening,  Som- 
erset, Holmes's  Sweet,  Gravenstein,  Fameuse,  Tolman's  Sweeting,  Bell- 
flower,  Rhode  Island  Greening,  Northern  Spy.  Pears — ^Doyenn6  d'fit6, 
Rostiezer,  Beurr6  d'Amaulis,  Flemish  Beauty,  Nickerson,  Fulton,  Nou- 
veau  Poiteau,  Belle  Lucrative,  Urbaniste,  Winter  Nelis,  and  Lawrence. 

S.  N.  Taber,  of  Yassalborough,  recommends  the  following  apples  for  a 
family  orchard:  Early  Harvest,  Early  Sweet  Bough,  Sops  of  Wine^il- 
liams^s  Favorite,  Gravenstein,  Somerset,  Porter,  Queen's,  Starkey,  Hurl- 
but,  Rhode  Island  Greening,  Franklin  Sweet,  Sawyer  Sweet,  Baldwin, 
Golden  Russet,  Northern  Spy,  Tolman's  Sweeting,  and  Bellflower. 

THE  Ute  OF  FBITITS  AND  TSaBTABLBS. 

Mr.  Ohamberlain,  in  a  report  upon  this  subject,  argues  that  health  and 
economy  require  more  attention,  on  the  part  of  our  farmers,  to  the  pro- 
duction and  use  of  g^en  vegetables  and  fruits:  and  urges  the  reduc- 
tion of  the  consumption  of  meat,  and  a  greater  reliance  upon  the  former 
for  the  table^  especially  in  the  warm  season,  not  onlv  as  a  matter  of 
health,  but  of  economy.  The  kitchen  garden  should  become  a  general 
and  an  important  appendage  to  the  farm,  being  made  an  object  ot 
annual  and  daily  care.  In  supjwrt  of  the  economical  view  it  is  stated 
that  a  growing  animal,  or  a  cow  in  milk,  consumes  daily  of  good  hay  about 
three  per  cent,  of  its  own  weight ;  that  it  takes  11  pounds  of  milk  to 
increase  the  weight  of  a  calf  one  pound ;  that  315  pounds  of  potatoes, 
548  pounds  of  beets,  676  pounds  of  turnips,  and  386  pounds  of  carrets 
are  each  equivalent  to  100  pounds  of  hay ;  that  an  ox  weighing  1,300 
pounds  will  keep  up  his  weight  upon  about  22  pounds  of  good  hay  per 
day ;  but,  put  up  to  fatten,  he  will  require  44  pounds^  upon  which  he 
will  gain  about  two  pounds  per  day.  Substituting  equivalents  for  one- 
half  the  hay,  we  have  69.3  pounds  of  potatoes,  120.4  pounds  of  beets, 
148.7  pounds  of  turnips,  or  84  pounds  of  carrots,  added  to  22  pounds  of 
hay  for  daily  feed,  to  produce  two  pounds  of  beef,  live  weight.  An  ex- 
periment in  feeding  hogs,  from  Boussingault's  Rural  Economy,  is  given : 
Four  animals,  each  nine  months  old,  weight  458.2  pounds :  at  the  end 
of  twenty-one  days  they  weighed  620.8  pounds,  increase  1d2.6  pounds : 
to  attain  which  they  consumed,  of  barley  161  pounds,  beans  140.8 
pounds,  malt  grains  440  pounds,  equivalent  in  nutntiom  to  1,229  pounds 
of  hay,  or  3,871  pounds  of  potatoes,  so  that  the  quantity  of  nutritive  mat- 
ter^ represented  by  100  pounds  of  hay,  produced  13.21  pounds  of  live 
weight.  Otherwise  expressed,  6^  bushels  of  potatoes  produced  162.6 
pounds  of  live  hog.  In  another  experiment,  seven  hogs^  fifteen  months 
old  and  in  good  condition,  were  j)ut  up  to  fatten,  their  weight  being 


Digitized  by 


Google 


STATE  BEP0RT8  OF  AGRICULTURE.  475 

1,691.8  pounds;  at  the  end  of  104  days  they  had  gained  409.2  ponnds; 
they  consumed  772  pounds  of  barley,  1,042.8  pounds  of  peas,  and  9,604 
pounds  of  potatoes ;  giving  equivalents,  we  have  26,245  pounds  of  pota- 
toes 5  the  provender  equivalent  to  100  pounds  of  hay  gave  4.91  iwunds 
live  weight,  or  456  bushels  of  potatoes  made  409  pounds  of  live  pork.  Mut- 
ton is  fattened  at  a  cost  about  the  same  as  beef.  With  such  proof  of  ex 
penditure  of  vegetables  for  the  production  of  animal  flesh,  the  writer  con- 
cludes that  course  to  be  true  economy  which  leads  us  to  support  ourselves 
on  the  products  of  the  garden,  the  orchard,  and  the  field :  reducing  our 
animal  food  to  its  minimum,  below  which  vital  energy  will  be  lessened, 
and  our  usefulness  abridged. 

SOUR  KROUT. 

A  letter  to  the  secretary  upon  the  manufacture  of  sour  krout  gives 
the  following  as  the  popular  method  of  preparation  among  tiie  hrout- 
makers  of  Lincoln  County : 

The  outside  and  loose  leaves  should  be  cut  off  and  the  heads  quartered 
and  thrown  into  a  tub  of  clear  water,  from  which  they  should  be  taken, 
o;^e  piece  or  more  at  a  time,  and  placed  in  a  small  box,  open  at  top  and 
bottom,  and  running  in  the  grooves  of  the  krout  machine,  which  is 
about  tour  feet  long,  one  foot  wide,  and  sii  inches  deep.  The  box  runs 
over  three  or  four  kaives,  sometimes  made  of  old  scythes,  fixed  diago- 
nallv  across  the  bottom  of  the  machine.  The  edges  of  tne  knives  are 
slightly  raised  above  the  level  of  the  bottom,  and  when  the  box  is  moved 
backward  and  forward  in  the  grooves,  and  pressure  made  with  a  small 
piece  of  board  on  the  cabbage,  the  latter  is  cut  into  thin,  small  slices, 
which  drop  into  the  tub  beneath  the  cutter.  As  the  cabbage  is  cut.  ii 
is  transferred  to  a  clean  barrel  (a  pork  barrel  is  preferable)  and  pounaed 
with  a  heavy  wooden  mallet.  The  more  closely  it  is  packed  the  better; 
and,  with  care,  from  250  to  300  pounds  of  cabbage  may  be  put  into  a 
barrel  of  40  gallons.  One  pint  of  fine  salt  to  the  barrel  is  sprinkled  with 
the  cabbage  as  it  is  packed  down.  No  addition  of  water  is  required. 
Pill  the  barrel  to  a  point  two  inches  from  the  top,  cover  the  krout  with 
large  cabbage  leaves,  and  place  over  the  whole  a  wooden  cover  small 
enough  to  be  inserted  withm  the  barrel,  where  it  must  be  kept  firmly, 
by  a  heavy  stone,  until  the  process  of  fermentation  is  past.  Place  the 
barrel  within  five  or  six  feet  of  the  kitchen  fire,  and  in  a  few  days  fer- 
mentation will  commence,  which  may  be  hastened  by  the  addition  of  a 
little  blood- warm  water ;  a  frothy  scuih  will  rise  and  run  off,  when  the 
krout  is  all  right  and  ready  for  use,  and  the  barrel  may  be  set  in  the 
cellar,  porch,  or  shed.  Freezing  does  it  no  injury,  and  it  will  keep  in 
the  cellar  until  March  or  April  without  depreciating,  and  longer  in  a 
cooler  place.  A  barrel  of  krout  can  be  made  in  two  hours  by  two  men. 
Any  prejudice  existing  against  sour  krout,  for  want  of  cleanliness,  is  not 
well  founded  where  even  ordinary  care  is  exercised  in  its  preparation. 
There  are  various  modes  of  cooking  it,  while  some  prefer  it  raw,  eating  it 
as  a  salad.  It  is  frequently  boiled,  three  hours  or  more,  with  salt  poik 
cut  into  small  pieces.  Perhaps  the  nicest  style  is  to  fry  it  in  pork  fat 
or  with  the  gravy  from  roast  pork.  For  frying,  it  should  be  boiled  two 
hours  to  make  it  tender.  It  is  a  wholesome,  hearty  food,  and  is  partic- 
ularly appreciated  by  men  requiring  a  substantial  diet,  while  it  is  also 
relished  by  many  of  more  fastidious  taste. 

CULTUBK  OV  BUCKWHEAT. 

The  report  of  Mr.  Harries,  on  the  culture  of  buckAvheat,  recommends 
increased  attention  to  the  production  of  this  grain  in  Maine,  where  it 
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matures  in  about  ninety  days  from  sowing.  The  writer  states  that  it 
can  be  raised  as  cheaply  as  oats,  while  one  bushel  of  it  is  worth  two  of 
oats  for  making  beef,  pork,  or  mutton.  When  used  for  feeding  purposes 
the  flour  and  bran  are  not  separated,  and  thirty  to  thirty-three  pounds 
l)er  bushel  are  obtained;  in  separating,  the  bolt  divides  it  in  about 
equal  parts.  It  is  asserted  that  the  flour  is  worth  as  much  as  wheat 
flour  in  the  family.  If  sown  on  land  in  high  condition  it  will  lodge,  and 
not  yield  so  much  as  on  land  in  a  lower  state  of  cultivation.  It  will 
grow  on  poor  sod,  and  yield  a  good  crop  for  several  successive  years 
without  seeming  to  make  the  soil  poorer,  as  it  is  thought  to  receive  a 
large  share  of  its  nutriment  from  the  atmosphere,  through  its  great 
amount  of  leaves.  The  best  way  to  harvest  is  to  cradle  it,  setting  it  up 
in  small  bunches  to  dry.  It  will  not  sprout  at  harvest  time,  and  the 
poor  man,  without  a  barn,  may  raise  it  It  is  best  threshed  on  a  bed 
made  of  small  poles,  supi)orted  at  suitable  height  jfrom  the  ground,  the 
grain  falling  beneath.  The  grain  is  ready  for  the  miU  at  any  time. 
Preference  is  given  to  the  rough  variety,  as  not  being  liable  to  blight, 
and  yielding  more,  while  making  as  good  flour  as  the  smooth  variety. 

CUITINa  HAY. 
I 

Samuel  L.  Boardman  says,  in  a  paper  ui>on  the  agriculture  and  indus- 
try of  Kennebec  County,  that  farmers  do  not  cut  their  hay  soon  enough ; 
that  hay,  by  the  present  mode  of  cutting  it,  loses  a  large  part  of  its 
most  valuable  constituents :  that  to  be  properly  cured,  it  should,  when 
this  operation  is  performed,  resemble  dried  grass  as  much  as  possible ; 
and,  to  accomplish  this,  it  needs  to  remain  exposed  to  the  air,  after  cut- 
ting, only  long  enough  to  have  the  water  dried  out ;  and  that  the  right 
time  for  cutting  grass  is  when  it  contains  the  largest  amount  of  matter 
soluble  in  water,  and  not  after  this  has  changoil  to  woody  matter,  as 
when  passing  into  seed. 

The  method  of  curing  hay  employed  by  Allen  Lambard,  of  Augusta, 
is  given  as  follows :  He  never  commences  cutting  grass  in  the  morning 
until  the  dew  is  all  off^  which  is  usually  about  9  o'clock.  It  then  lies 
until  afternoon^  when  it  is  put  up  in  bunches,  in  which  state  it  remains 
through  the  night  and  all  of  the  next  day,  without  being  disturbed. 
Tlie  second  day  after  mowing,  the  bunches  are  all  made  over  with  a 
fork,  commencing  at  the  top,  shaking  it  apart  somewhat  and  rebuilding, 
thus  bringing  the  bottom  of  one  bunch  to  the  top  of  the  other.  It  then 
remains  until  the  third  day,  when,  if  the  weather  is  good,  it  is  opened- 
has  the  sun  for  an  hour  or  two,  and  is  hauled  in.  If  the  weather  is  noi 
good,  it  remains  untouched  until  the  next  day.  Hay  cured  in  this  way 
,  retains  its  sweetness,  brightness,  and  all  the  leaves  and  blossoms  untU 
fed  out ;  and  not  having  been  burnt  up,  the  best  part  is  not  left  in 
the  field  when  it  is  harvested.  The  mixture  of  seed  used  in  seeding — 
twenty  pounds  of  clover  and  half  a  bushel  each  of  herd's  grass  and  red- 
top  to  the  acre — gives  pure  grass  of  an  excellent  quality. 

FARM  FEKoma. 

In  a  report  upon  this  subject  Mr.  Prince  states  that  in  18C0  there  were 
in  Maine  53,950  farms  of  more  than  twenty  acres,  upon  each  of  which 
it  is  estimated  there  are  500  rods  of  fence,  making  an  aggregate 
of  26,978,000  rods;  that  at  least  two-thirds  of  this  is  of  wood,  and 
liable  to  need  repair  every  season,  which,  at  ten  cents  per  rod, 
will  make  an  annual  outlay  of  nearly  $2,000,000,  constantly  increasing 
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with  the  cost  of  wood  and  timber;  and  that  this  expense  most  in  time 
become  burdensome  in  the  extreme,  unless  some  cheaper  and  more  sys*- 
tematic  mode  of  iuclosure  shall  be  devised.  It  is  stated  that  embank- 
ment fences  and  hedge  fence,  though  pretty  to  look  upon,  have  been  found 
impracticable  in  Maine.  Another  member  said  it  should  be  a  point  with 
farmers  to  build  fences  that  will  last  a  lifetime,  A  fence  made  of  pick- 
ets, with  an  iron  post  and  stone  foot,  is  becoming  common  in  open  fields 
devoid  of  stones^  making  an  excellent  fence,  and  one  which  will  last 
twenty-live  or  thirty  years.  The  most  substantial  fence  is  the  cheapest. 
Better  build  a  picket  fence  than  to  patch  up  a  fence  every  year  with  long, 
straight  sticks  from  the  forest,  that  in  a  few  years  woidd  make  valuable 
timber. 

SHEEP  IN  KEW  ENGLAIO).  ' 

At  a  meeting  of  the  State  board  it  was  resolved  that  the  interests  of 
Maine  farmers  demand  that  more  attention  shall  be  given  to  the  produc- 
tion of  mutton,  both  for  sale  and  for  the  farmer's  table.  The  opinion 
was  ex|>ressed  that  the  keeping  of  sheep,  primarily  for  the  production  of 
wool,  cannot  be  profitably  pursued  for  any  length  of  time  in. Maine  or  in 
New  England ;  tiat  the  advantages  of  the  far  west  for  sheep  husbandry, 
and  the  portable  qualities  of  wool,  would  so  reduce  the  price  as  to  cause 
the  abandonment  of  the  pursuit  in  the  former  section.  An  increased  tariff 
on  wool  was  regarded  as  only  a  temporary  relief,  which  must  hasten  the 
time  of  its  cheap  production  at  home.  As  yet,  the  native  grazing  lands 
of  the  United  States  have  hardly  been  reached  by  civilization.  The 
Indian,  the  buftalo,  the  elk,  and  the  wolf  have  had  nndisi>uted  posses- 
sion. These  must  soon  give  place  to  the  shepherd  and  his  flocks  and 
herds,  producing  wool  for  the  New  England  manufacturers,  and  meat  for 
the  miners  in  the  mountains.  A  large  part  of  the  vast  territory  lying 
west  of  the  Mississippi  is  admirably  adapted  to  sheep  husbandry,  and 
the  belief  was  expressed  that  the  time  would  soon  come  when  a  pound 
of  wool  would  be  produced  in  the  United  States  more  cheaply  than  a 
pound  of  cotton.  Yet  New  England  should  not  be  discouraged  in  sheep 
husbandry,  as  it  will  always  have  a  market  for  mutton  without  competi- 
tion. It  was  argued  that  the  East  can  also  produce  finer  wool  than  the 
West*  the  climate  and  condition  of  the  new  Territories  not  being  favor- 
able to  the  production  of  very  fine  wool,  or  the  long  combing  wools  for 
lustrous  goods.  The  Merino  was  recommended  as  suited  to  the  situa- 
tion. It  was  stated  that  little  good  mutton  is  produced  in  New  England, 
and  no  special  pains  are  taken  to  raise  it,  though  the  section  is  (>ossessea 
of  the  elements  requisite  to  the  production  of  mutton  sheep  in  perfection, 
Th3  farmer  can  produce  no  meat  so  cheap  and  convenient  for  his  table : 
he  can  have  it  fresh  or  corned  at  any  time ;  and  it  would  be  a  cheap  and 
healthy  substitute  for  much  of  the  pork  now  used.  A  resolution  was 
also  adopted  by  the  board,  that  sheep  husbandry  ought  to  be  encouraged 
not  only  as  a  direct  means  of  support,  but  also  as  indirectly  tending  to 
maintain  the  productiveness  of  the  soil,  thus  enabling  it  to  support  a 
larger  number  of  producers  under  conditions  more  desirable  than  now 
enjoyed. 

USB  OP  ABTIFIOIAIi  FEETILIZEBS. 

A  report  by  Mr.  Wasson,  discussing  the  quop.tion,  "Can  artificial 
manures  be  profitably  used  by  tarmers;  if  so,  what  kinds  and  to  what 
extent  F  holds  that,  only  where  adequate  returns  cannot  be  made  to  the 
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soil  without  paying  out,  should  fertilizers  be  bought  Plaster,  fish 
guano,  and  superphosphate  are  named,  as  occupying  positions  greatly 
elevated  above  other  artificial  fertilizers.  The  value  of  plaster  in  some 
localities  is  great,  in  others  it  appears  to  be  utterly  worthless,  and  it  is 
difficult  to  predict,  with  any  certainty^  its  effects  upon  any  given  cropj 
but,  as  it  is  cheap,  every  one  can  test  its  influence  upon  particular  soils. 
Fish  guano,  the  dried  refuse  of  the  porgy  fisheries,  is  rich  in  nitrogen- 
ous matter,  which  is  readily  given  out  as  ammonia,  and  proves  an  active 
stimulant  to  nearly  all  cvdtivatcd  plants.  The  superphosphate  is 
designated  the  great  agricultural  improvement  of  the  ago,  and  for  the 
culture  of  com  in  short  seasons  in  that  latitude  is  considered  almost 
indipensable ;  nor  is  its  employment  less  successftd  in  the  culture  of 
roots,  especially  the  turnip,  the  beet,  and  the  carrot ;  while  upon  ex- 
hausted pasture  lands  it  proves  highly  satisfactory,  being  urged  as  the 
only  means,  at  least  the  cheapest,  for  renovating  worn-out  pastures, 
inaccessible  to  cultivation  except  in  the  use  of  artificial  manures.  As 
to  tlie  extent  to  which  theseifertilizers  should  be  used,  the  writer  thinks 
they  ought  not  to  be  used  in  place  of  farm-yard  manure,  nor  of  any  home 
resource  for  fertilization,  but  in  addition  to  them,  and  also  with  the  view 
of  thereby  increasing,  through  the  increase  of  crops  and  consumptioii 
at  home,  the  home  supply  of  manure. 

In  the  discussion  which  followed  the  reading  of  the  report,  several 
causes  were  given  for  the  failure  of  artificial  manures  to  possess  the 
virtues  expected  of  them.  Thus,  the  cheap  guanos  come  from  countriea 
where  rain  falls,  and  the  soluble  portions  are  washed  out,  leaving  little 
of  value  except  insoluble  phosphates.  Poudrette  is  usually  made  of 
night  soil  which  Tias  parted  with  most  of  its  eflicacy.  Peruvian  guano 
is  sometimes  adulterated  largely  with  sand  or  soil.  Superphosphate  la 
sometimes  made  of  inferior  materials,  and  not  unfrequently  mixed  with 
muck  and  dirt  and  other  cheap  stun.  The  frequent  failures  attending 
the  use  of  fish  guano  arise  from  loss  by  reason  of  its  perishable  nature ; 
if  rapidly  and  immediately  dried,  however,  there  need  be  no  difficulty  in 
preserving  its  fertilizing  properties. 

Fish  guano  contains  a  comparatively  small  amount  of  phosphate  of 
lime ;  and,  when  freely  used  without  supplying  phosphates  and  other  ash 
constituents  of  plants,  there  is  liability  to  exhaustion  of  the  soil,  by 
reason  of  the  large  crops  obtained,  and  which  the  farmer  may  think  can 
be  repeated  for  years  in  succession  by  subsequent  additions  of  the  fish 
guano,  while  in  fact  this  ha^  but  enabled  the  more  rapid  drawing  out 
from  the  soil  of  what  was  in  it  The  chief  uses  of  fish  guano  are,  first, 
for  the  growth  of  grass ;  and  when  the  manure  yielded  by  the  consump- 
tion of  the  hay  grown  as  a  result  of  the  use  of  the  guano  is  returned  to 
the  same  ground,  a  high  degree  of  fertility  may  not  only  be  estab- 
lished, but  also  fully  maintained;  second,  for  use  in  old  gardens,  where 
there  are  considerable  accumulations  of  plant  food  yet  in  an  inert  and 
unavailable  condition. 

THE  CONSTBUCTION  OP  BARNS  WITH   BBFEBEXOB  TO  THE   PEBSBBV* 

ATION  OP  MANUEBS. 

A  report  by  Mr.  Farley  suggests  the  construction  of  bams,  with  close 
or  open  cellars,  so  that  the  solid  and  the  liquid  manures  made  in  them 
may  be  saved  from  waste,  evaporation,  or  washing  away,  and  so  depos- 
ited as  to  allow  of  an  admixture  of  muck,  top-soil,  rock  weeds,  leaves, 
straw,  or  other  substauces  suitable  for  absorbents  and  compost.  It  is 
asserted  that  more  than  one-half  of  the  animal  manure  made  in  the 
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State^  diirmg  the  season  when  fann  animalfl  are  honsed,  is  lost  with  the 
bam  arrangements  now  existing.  With  bams  properly  constmoted, 
this  enormous  waste  may  in  a  great  measure  be  obviated,  and  the  manure 
heap  may  be  largely  incredused  by  the  addition  of  absorbents  and  com- 
post matter,  wluch  the  animal  manure  Uins  saved  will  bear,  and  the 
increased  heap  possess  sufficient  strength  for  the  production  oi  the  lead- 
ing crops  of  the  State.  The  compost  manure  is  preferable  to  clear  manure 
for  top-dressing  with  reference  to  hay  crops,  for  the  reason  that  the  former 
operates  not  only  as  a  manure  but  as  an  addition  to  the  soil  itself,  which 
is  required  in  the  top-dressing  of  sandy,  gravelly  fields.  For  top-dress- 
ing purposes  five  times  the  quantity  of  compost  substances  may  be  added, 
if  of  good  quality.  Probably  nine-tenths  of  all  their  farms  have  the 
matenals — either  salt  or  fresh  muck,  top-soil,  or  rock  weed — ^required  for 
compost ;  and,  when  deposited,  spring  and  fall,  in  suitable  proportions 
to  the  solid  and  the  liquid  manures  ^pped  in  the  bams,  the  hogs  will 
do  almost  everything  else  requisite  to  prepare  the  heap  for  use. 

MASSACHUSETTS. 

The  report  of  the  secretary  of  the  Board  of  Agriculture,  and  editor  of 
the  annual  publication,  Charles  L.  Flint,  presents  returns  from  twenty- 
nine  local  agricultural  societies,  which,  with  the  State  society,  acknow- 
ledge receipts  amounting  in  the  aggregate  to  $136,712  92,  and  of  dis- 
bursements $128,019  21 ;  of  which  $G3,435  65  were  for  current  expenses, 
and  $25,326  42  for  premiums.  Of  the  latter  amount  $15,245  16  was 
paid  on  live  stock,  $4,905  71  on  farm  products,  $1,552  90  on  forms, 
improvements,  manures,  &c.,  and  $556  25  on  agricultural  implements. 
Of  the  amount  paid  on  stock  $6,401  45  was  on  horses,  $5,658  06  on  cat- 
tle, $965  50  on  sheep,  $799  on  swine,  and  $497  75  on  poultry.  The 
premiums  were  awarded  to  6,491  persons.  The  aggre^te  permanent 
fund  of  the  societies  is  $342,282  il,  and  the  value  of  their  real  and  per* 
sonal  property,  above  indebtedness,  $327,684  57.  From  the  secretary's 
abstracts  of  county  reports  the  following  facts  and  experiments  are 
gleaned: 

FARM  PROFITS. 

Bichard  Webster,  of  Essex  County,  reports  his  receipts  and  expendi- 
tures on  a  farm  of  forty  acres,  tor  which  he  paid  $1,950  in  1859,  as  fol- 
lows: In  1860  sold  $873  31;  expenses,  $464  25.  In  1861  sold  $652  33: 
expenses,  $688  33.  In  1862  sold  $693  67;  expenses,  $834  16.  In  1863 
sold  $1,115  80;  expenses,  $1,083  80.  In  1864  sold  $1,945  50;  expenses, 
$1,371.  In  1865  sold  $2,274  16;  expenses,  $1,763.  In  1866  sold 
$2,595  83;  expenses,  $1^647  70.  In  1867  the  receipts  and  expenditures 
were  about  the  same  as  m  the  preceding  year.  Wlien  purchased,  four- 
teen of  the  forty  acres  were  what  is  call^  field  land ;  the  remainder  bush 
pasture  with  alders,  birches,  &c.,  and  would  pasture  three  head  of  cattle. 
In  1860,  on  his  best  mowing  field  of  four  acres,  he  cut  only  three-quar- 
ters of  a  ton  of  poor  hay.  In  addition  to  ether  improvements  made, 
buildings,  &c.,  have  been  added,  at  an  expense  of  about  $4,200.  The 
farm  is  now  estimated  to  be  wortli  from  $5,000  to  $8,000. 

FROPITS  ON  FABM  PEODUOTS. 

Cam. — O.  P.  Kellam,  of  Essex  County,  produced  on  three  and  three- 
quarter  acres,  600  bushels  of  com  in  the  ear,  valued  at  $450:  eight  tons 
butt  stalks,  valued  at  $64;  and  40  tons  top  stalks,  valued  at  $60;  total, 
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$574.  Expenses,  (329  50,  including  $192  estimated  for  manure.  Net 
profits,  $244  50,  or  $65  20  per  acre.  The  land  was  plowed  eight  inches 
deep,  and  76  loads  of  manure  turned  underj  harrowed,  and  forrowed, 
and  manured  in  the  hill  with  20  loads  of  compost:  planted  three  and  a 
half  feet  apart  each  way,  with  37i  quarts  of  yellow  eight-rowed  com; 
cultivated  three  times  each  way,  and  hoed  twice  before  haying,  and  the 
weeds  hoed  out  10th  of  August.  English  hay  preceding  crop.  Soil, 
dark  gravelly  loam. 

Joseph  Goodrich,  of  Worcester,  produced  on  one  acre  lllj  bushels  of 
com  and  two  tons  of  stover,  at  a  cost  of  $70  75,  the  manure  being  val- 
ued at  $39  25.  Land  plowed  fall  and  spring;  15  loads  manure  plowed 
in.  and  250  pounds  superphosphate  and  the  same  of  plaster  applied  to  the 
MIL  Six  quarts  of  seed  planted.  Garter  variety,  cultivated  twice  one 
way,  and  hand-hoed  twice.    Grass  the  preceding  crop. 

Luther  Page,  of  Worcester,  produced  on  one  acre  lllA  bushels  of  com 
and  three  tons  of  stover,  at  a  cost  of  $49  50,  of  which  $27  was  for  ma- 
nure. Land  plowed  in  October  six  inches  deep  j  18  loads  of  compost  ap- 
plied in  the  spring:  harrowed  well,  furrowed  hghtly  one  way:  a  small 
handful  of  superi)hosphate  ^ttt  in  each  hill.  Nine  quarts  planted,  of 
eight-rowed  yellow  and  red  mixed  com.  Cultivated  twice  the  same  way. 
Followed  grass. 

Albert  Stratton,  of  Worcester,  produced  on  one  acre  904  bushels  of 
com,  at  an  expense  of  $93  5Sy  of  which  $53  50  is  charged  to  manure. 
Followed  grass.  Land  plowed  half  in  November,  half  in  April,  seven 
inches  deep;  harrowed  and  furrowed  each  way;  20  loads  of  bam-yard 
manure  spread,  and  250  pounds  superphosphate  applied  in  the  hiU ;  seed 
put  in  with  a  planter,  12  quarts  of  Garter  com;  cultivated  and  hand- 
hoed  twice.  No  difference  noticed  between  the  portion  plowed  in  tiie 
Ml  and  that  plowed  in  the  spring. 

OaU, — Eugene  W.  Day,  of  Essex,  raised  on  three  acres  forty-one  rods, 
164  bushels  of  oats,  valued  at  $164,  and  two  and  a  half  tons  of  straw, 
valued  at  $45;  total,  $209,  at  a  cost  of  $59;  net  profit,  $150.  The  land 
was  plowed  seven  inches  deep,  sowed  upon  the  ftirrow,  and  then  har- 
rowed twice.  No  manure  used.  Com  and  potatoes  the  preceding  crops. 
Manured  with  40  cart-loads  of  bam-yard  manure  each  year. 

Spring  wheat — Luther  Page,  of  Worcester,  raised  on  one  acre  35J 
bushels  of  spring  wheat  and  $14  worth  of  straw,  at  a  cost  of  $44  83,  of 
which  $25  was  for  manure.  Land  plowed  Six  inches  deep  in  September, 
and  15  loads  of  manure  spread  and  harrowed  in  well;  sowed  two  bu^- 
els  of  Canada  wheat,  harrowed  and  rolled.    Tho  crop  followed  grass. 

S.  11.  Damon,  of  Worcester  North,  raised  on  one  acre  five  rods  and 
forty  feet,  34|  bushels  of  spring  wheat  and  34  cwt.  of  straw,  at  a  cost  of 
$59^$30  for  manure.  Land  i)lowed  May  3,  seven  inches  deep ;  culti- 
vated and  harrowed  three  times:  20  loads  of  manure  spread  broadcast 
after  plowing;  two  and  a  half  uushels  of  seed  sown.  Followed  com, 
which  had  been  manured  with  25  loads  of  stable  manure. 

Winter  wheat, — Cyrus  IMbom,  of  Worcester,  raised  on  one  acre  34 
bushels  of  wint4^r  wheat  and  two  tons  of  straw,  at  a  cost  of  $55,  %2&  be- 
ing for  manure.  Land  plowed  in  August  six  to  seven  inches  deep;  16 
loads  of  compost  and  250  pounds  of  superphosphate  of  lime  harrowed  in 
with  the  seed ;  two  bushels  of  Blue-stem  wheat  sown^  which  variety  Mr. 
K.  has  sown  for  the  past  twenty  years  without  deterioration.  The  pre- 
cexliug  crop  was  grass. 

Benjamin  Davi^  raised,  on  five  acres  of  sandy  loam,  150  bushels  of 
wheat.  Clover  sod,  plowed  once  and  harrowed,  seed  being  sown  broad- 
cast on  the  5th  of  September. 
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Winter  ryc—LatheT  Page,  of  Worcester,  raised  on  one  acre  42f  bush- 
els of  winter  rye  and  one  and  three-quarters  tons  of  straw,  at  a  cost  ol 
$40  75,  including  624  for  manure.  Followed  grass.  Soil,  a  black  loam, 
clay  bottom.-  Plowed  six  inches  deep  in  September,  and  harrowed  thor- 
oughly; 16  loads  manure  spreads  Half  bushel  of  white  rye  sown  last 
of  September;  seeded  down  to  grass  again;  harrowed  and  rolled  three 
times. 

Cyrus  Kilborn,  of  Worcester,  raised  on  one  acre  (less  one  rod)  24  J  bush- 
els of  winter  rye  and  one  ton  of  straw,  at  a  cost  of  $21.  No  manure 
used  for  the  rye,  which  followed  com  manured  with  12  loads  of  compost. 
Soil  sandy  loam;  plowed  in  Sei>tember  six  inches  deep;  no  other  prep- 
aration. One  acre  of  winter  wheat  in  the  same  inclosure,  with  the  same 
treatment,  made  a  much  more  valuable  crop  than  the  rj  e. 

Becma, — The  same  gentleman  raised,  on  twenty  square  rods  planted 
with  three  quarts  of  early  white  pea-beans,  with  two  loads  of  compost 
and  40  pounds  of  superphosphate  applied,  1833  pounds  of  beans,  and 
400  to  600  pounds  straw,  at  a  cost  of  $11  50.  lie  thinks  white  beans 
planted  on  light  sandy  loam  less  likely  to  blast  than  those  on  black, 
moist  land. 

Onions. — Martin  Johnson,  of  Worcester,  raised  on  thirty-five  rods  102 
bushels  of  sound  onions,  at  a  cost  of  $33  60,  of  which  $10  was  for  ma- 
nure, used  at  the  rate  of  25  loads  to  the  acre.  Soil,  sandy  loam:  not 
plowed,  but  cultivated  before  planting  in  the  spring;  harrowed  ana  lev- 
eled with  the  back  of  the  harrow.  Variety,  Yellow  Danvers,  planted 
with  machine,  and  hoed  and  weeded  three  times.  The  two  preceding 
crops  were  onions. 

Ruta-bngas. — Ebenezer  Bird,  of  Worcester  North,  raised  on  twenty 
square  rods  of  Ught,  gravelly  sofl.  plowed  six  inches  deep,  with  90  bush- 
els of  manure  applied  in  the  drills,  2,746  pounds  of  ruta-bagas.  Four 
X)Ounds  of  seed  used;  cultivated  and  hoed  twice.    FoUowed  grass. 

Pototoc^.-:-Abel  Marshall,  of  Worcester  North,  raised  on  forty  square 
rods  of  black,  mellow  loam,  61 J  bushels  of  "Garnet  Chili "  potatoes,  at  a 
cost  of  $47  50,  of  which  $26  was  for  manure.  Plowed  five  inches  deep, 
with  12  loads  of  manure  spread  en  the  sod  and  turned  under.  Nine 
bushels  of  seed  planted,  cut  and  dropped  in  between  the  furrows  as 
deep  as  plowed. 

Haij. — Mr.  Hubbard's  report  on  hay  estimates  the  crop  of  1865  at 
$13,196,274,  and  the  value  of  neat  cattle,  horses,  mules,  and  sheep 
$19,864,686;  so  that,  for  every  dollar's  worth  of  stock  there  was  less 
than,  sixty -seven  cents'  worth  of  hay  raised  in  the  State;  and  that  in 
1866  theve  were  682,284  acres  of  grass  land  mowed,  with  a  product  of 
622,671  tens ;  or  about  1,826  pounds  per  acre.  An  instance  is  stated  of 
a  member  of  the  board  who  cut  from  four  acres  last  year  28  tons  of  hay. 
He  kept  15  horses,  and  put  all  their  manure  upon  this  piece  of  land, 
which  yielded  three  crops  during  the  season. 

FBUIT  OIXLTUBB. 

The  returns  of  industry  of  Massachusetts  for  1866  give  the  value  of 
fruits  at  $1,713,240,  which  does  not  include  small  fruits,  but  is  confined 
principally  to  applet  and  pears.  Estimating  for  the  small  fruits,  the 
whole  amount  would  probably  reach  $2,(M)0,000  for  the  finiit  produc^t  of 
tne  State.  The  amount  consumed,  however,  is  largely  in  excesn  of  the 
production,  particularly  of  apples,  peaches,  grapes,  and  strawberries^ost 
of  which  are  brought  from  oUier  States  to  supply  the  markets.  There 
has  been  a  partial  failure  of  crops  for  several  years, 
31 
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Applei^^ilLr.  Hyde,  in  a  report  upon  apple  culture  in  New  England, 
recommends  the  cultivation  of  a  due  proportion  of  summer  apples  when* 
near  market;  and,  whetlier  near  or  remote,  enough  of  Early  Harvest, 
Bed  Astrachan,  and  Early  Sweet  Bough  for  flEunily  use.  For  autumn, 
the  Early  Strawberry,  Golden  Sweet,  Gravenstein,  Pall  Pearmain,  Por- 
ter, Fameuse,  and  Fall  Pippin;  and,  for  cooking  apples,  the  Drap  d'Or 
ana  Dutch  Mignonne.  For  winter  be  }>lace8  the  Ehode  Island  Greening, 
at  the  head  of  the  list,  but  names  the  Baldwin  for  dessert  and  cooking, 
the  Spitzenburg  for  cooking,  Hubbardston  Nonsuch,  YeUow  Bellflowei 
on  sandy  soil,  Northern  Spy,  Boxbury  Eusset,  and  Tolman's  SweetSAg. 

The  Martha's  Vineyard  committee  report  that  the  varieties  of  apples 
most  highly  regarded  by  the  farmers  of  the  island  are  the  Baldwii^ 
Bunch  Apple,  Hubbardston  Nonsuch,  Porter,  Bhode  Island  Greening, 
Pippin,  Boxbury  Busset,  the  old-fashioned  Busset,  Pignose,  GilMower, 
Summer  Sweet,  Winter  Sweeting,  and  Tolman's  Sweeting. 

George  Pierce,  of  Middlesex,  realized  &-om  an  acre  orchard  of  apples, 
containing  about  one  hundred  and  fifty  trees,  $3,105  54,  including  the 
proceeds  of  other  crops  raised  on  the  ground.  The  orchard  has  yielded 
*  a  good  crop  annually  for  a  number  of  years.  About  sixty  of  the  trees 
are  thirty  years  old,  chiefly  Baldwins  and  Porters ;  the  remainder  have 
been  set  about  fifteen  years^  and  in  fruit  about  eight  years;  thirty-eight 
of  the  trees  are  of  the  WiUiams  variety. 

Pears. — ^The  Massachusetts  Agricultural  Society  recommend  as  the 
best  six  x>ear8  for  general  cultivation,  the  Bartlett,  Seckel,  XJrbaniste, 
Merriam,  Sheldon,  and  Beurr6  d'Anjou;  second  best,  Brandywine, 
I>oyenn6,  Boussock,  Swan's  Orange,  Howell,  Beurr6  Bosc,  and  Law- 
rence ;  third  best,  Belle  Lucrative,  Paradise  d'Automne,  Beurr6  Bupeifin, 
Marie  Louise,  Beurrd  Olairgeau^  and  Vicar  of  Winkfield. 

The  Martha's  Vineyard  committee  report  favorably  upon  the  following 
list  of  pears  :  Doyenn6  d'fit6.  Jargonelle,  Dearborn's  Seedling.  Blood- 
good,  Tyson,  Bartlett.  Flemish  Beauty,  Trescott,  Buffiim,  Seckel,  Louise 
Bonne  de  Jersey,  Belle  Lucrative,  Beurr6  Olairgeau,  Duchesse  d'Angou- 
Idme,  Vicar  of  Winkfield,  Lewis,  and  Oatillac. 

Orapes. — ^The  same  committee  approve  the  following  grapes :  The  Con- 
cord, Delaware,  lona,  Hartford  Prolific,  Dracut  Amber,  Diana,  Northern 
Muscadine,  Union  Village,  Catawba,  Isabella,  Sage,  Logan  and  lEtoger^s 
Hybrids  Nos.  15  and  19. 

The  following  varieties  suffered  from  mildew  hist  year  in  Massachu- 
setts, in  the  onior  named,  commencing  with  those  affected  most :  Cre- 
veling,  Delaware,  Diana,  lona,  IsraeUa,  Bogers's  Hybrids  Nos.  3  and  16. 
Allen's  Hybrid,  Hartford  Prolific,  Concord,  Martha,  Blackhawk,  ana 
Clinton,  the  latter  to  slight  extent. 

Orofwerries. — ^The  Plymouth  committee  on  this  crop  express  the  opin- 
ion that  the  culture  of  cranberries  is  stiU  an  unc^^tain  business,  but 
that  success  is  more  than  possible,  and,  when  secured,  the  profits  are 
very  large.  The  conditions  necessary  to  success,  however,  are  so  imx)er- 
fectly  understood  that,  at  the  outset  of  an  experiment,  it  is  a  matter  of 
chance  whether  success  or  failure  will  follow.  The  piece  of  meadow 
awarded  the  first  premium  by  the  committee  contains  about  seven- 
eighths  of  an  acre,  and  was  originally  a  huckleberry  swamp.  The  swamp 
was  cleared  in  1861,  and  the  plants  were  set  in  1862.  First  fruit  in 
1865.  Total  expense  of  land,  labor,  &c.,  $500,  the  receipts  for  fruit  in 
1865-'66^'G7  were  $1,005,  for  120  barrels— profit,  $505,  with  the  plants  in 
fine  condition,  and  promising  well  for  the  future. 

Another  lot  of  three-fourlis  of  an  acre  of  swamp  and  salt  marsh  was 
prepared  and  cultivated  up  to  planting,  at  an  expense  of  $164.    In  1865 
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ihe  yield  was  95  bushels;  in  1866  only  11  bushels;  and  in  1867  about 
.  108  bushels.  In  1864  the  plants  looked  w^,  hut  were  much  damaged 
during  the  following  winter — cause  unknown — and  the  fruit  was  de 
stroyed  by  the  berry-worm  the  ensuing  summer 

In  proof  of  the  uncertainty  of  the  crop  the  committee  state  that 
neitherof  the  two  experiments  for  which  premiums  were  awarded  in  1863, 
as  being  the  most  carefully  conducted  and  promising  the  best  results, 
has  proved  remunerative.  Both  these  meadows  were  prepared  at  con- 
siderable cost,  and  in  both,  owing  to  the  location,  the  quantity  of 
gravel  was  made  greatly  to  exceed  the  quantity  of  peat  accessible 
to  the  plants.  The  first  patch  above  named,  which  has  twice  paid 
for  itself  in  three  years,  on  the  contrary  received  only  a  thin  layer 
of  sand  on  a  level  bed  of  dean  peat,  which  fact  seems  to  indicate  that 
the  presence  of  peat  in  considerable  quantities,  if  not  essential  to  the 
growth  of  the  plants,  is  at  least  conducive  to  the  perfecting  of  their  fruit. 
A  few  days  spent  in  the  examination  of  meadows  ahready  prepared,  and 
in  acquiring  a  knowledge  of  the  methods  pursued,  and  the  materials 
us^d  in  their  preparation,  would  enable  beginners  to  profit  by  the  expe- 
rience of  others,  and  to  avoid  many  mistakes  to  which  they  would  other- 
wise be  liable.  Notwithstanding  the  uncertainty  of  the  business,  the 
committee  deem  it  worthy  the  attention  of  those  having  suitable  loca- 
tions and  sufiSdent  means  for  prosecuting  it  without  interfering  with 
other  and  more  certain  vocations. 

Flatcers, — ^The  committee  on  flowers  of  the  Plymouth  Society,  in  their 
report  urging  increased  attention  to  this  branch,  as  well  for  profit  as  for 
adornment,  state  that  the  yearly  sales  of  flowers  in  the  United  States 
amount  to  over  $3,000,000,  New  York  sales  exceeding  $400,000,  and 
Boston  $200,000  i>er  annum.  Plymouth  County,  Massachusetts,  pays 
over  $5,000  per  year  for  flowers. 

FARM  STOOE. 

MUch  cows. — ^Mr.  Johnson,  in  an  essay  on  £Effm  stock,  says  that  the 
valuation  of  cows  and  heifers  in  the  State  in  1856  was  $4,892,291,  and 
in  1865,  $6,537,634:  products  of  the  dairy  in  1855,  $2,898,696,  and  in 
1865,  $3,091,462.  Allowing  the  same  increase  in  beef  and  veal  as  in 
yield  of  dairy,  there  is  a  total  advance  of  $2,030,871.  For  beef  Mr. 
Johnson  recommends  the  Shorthorns,  Devons  or  Hereford  according  to 
ability  to  feed  large  or  small  cattle  most  profitably ;  for  milk,  the  Ayr- 
diire,  and  for  butter  the  Jerseys ;  and  thinks  the  dairy,  eitiber  for  tiie 
product  of  milk  or  butter,  by  far  the  most  profitable  department  for  the 
farmers  of  eastern  Massachusetts. 

The  Middlesex  committee  on  stock  rejwrt  that  for  beef  and  working 
oxen  to  be  grown  upon  the  broad  acres  and  rich  soil  of  the  West,  the 
Durliam  should  take  the  lead,  but  for  rich  milk,  cream,  and  butter,  to 
ho  produced  upon  New  England  soil,  the  Jersey  should  unquestionably 
be.  riinked  the  highest. 

The  Worcester  South  committee  estimate  that  a  cow  giving  only 
1 ,500  quarts  of  milk  a  year,  wUl,  at  five  cents  p&r  quart,  yield  an  income 
of  $75,  leaving  little  profit  above  cost  of  keeping ;  one  that  gives  3,000 
quarts  yields  an  income  of  $150 ;  while  one  that  gives  4,000  quarts  yields 
an  income  of  $200.  Allowing  $25  for  extra  feed  for  the  latter,  there  are 
$100  lefb  above  the  profit  of  the  poor  cow.  Such  cows  tiixe  committee 
think  may  be  raised  by  putting  the  best  cows  to  full-blood  Ayrshire 
bulls.  If  the  heifbr  call  has  a  small,  long  head ;  eyes  not  large  but  dsak 
and  lively ;  neck  long  and  slender,  tapering  toward  the  head ;  should^r^ 
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and  fore-quarters  light  and  thin;  hind-quarters  large  and  broad,  with 
skin  loose,  thin,  and  soft,  raise  it;  but  if  not  possessing  most  of  these 
points,  rgeot  it  and  try  again* 

Of  the  cows  offered  for  premium  in  Middlesex,  the  Jersey  cow,  Lady 
Milton,  had  given  the  first  week  in  June  120  quarts  of  milk,  butter  15 
pounds;  first  week  of  July,  milk  144  quarts,  butter,  18  pounds;  first 
week  in  August,  milk,  115  quarts,  butter,  16  pounds;  first  week  in 
September,  milk,  107  quarts,  butter  16  pounds.  Kept  in  pasture  during 
June  and  July,  and  in  August  and  September  received  green  com  fodder 
at  night  in  addition.  Yield  in  butter  in  July,  on  grass  alone,  79  pounds ; 
fix)m  1st  of  June  to  7th  of  Octx>ber^  on  green  feed  without  grain,  293J 
pounds,  or  an  average  of  nearly  16  pounds  per  week  for  eighteen  weeks 
and  three  days.  In  winter  the  owner  feeds  on  good  hay,  steamed  roots, 
and  com  fodder,  mixed  with  a  small  quantity  of  shorts. 

Jersey  cow.  May  Day,  twelve  years  old,  gave  an  average  yield  of  20 
quarts  of  milk  per  day  during  June  and  July ;  butter,  July  and  August, 
15  pounds  per  week,  from  sweet  cream.  Feed,  grass,  with  one  quart 
each  of  meal  and  shorts  per  day. 

James  Thompson,  of  Nantucket,  states  that  from  a  Jersey  cow  three 
years  old  he  had  336  pounds  of  butter  in  one  year.  The  next  year  he 
had  906  pounds  3  ounces  from  three  Jersey  cows ;  and  last  year  he  had 
14  pounds  and  as  high  as  16  pounds  per  week  from  one  cow.  In  one 
week  in  November,  21  pounds  were  put  up  from  two  cows,  after  furnish- 
ing milk  for  three  families,  and  butter  for  two  fiunilies,  not  less  alto- 
gether than  28  pounds  for  the  two  cows.  They  ate  no  more  than  other 
cows,  and  were  fed  on  hay  and  roots,  and  allowed  to  do  their  own 
grinoing. 

Stoine. — ^The  oommittee  on  swine  of  Middlesex  South  recommend  the 
feeding  of  milk  and  grain  to  swine,  to  be  transformed,  into  manur^ 
as  the  readiest  and  cheapest  means  of  supplying  to  the  soil  the  properties 
exhausted  by  feeding  milch  oows.  A  tixrifty  hog,  furnished  with  the 
materials,  wUl  make  a  cord  of  first  quality  manure  in  a  season.  In 
fettening  swine^  the  committee  think  that,  so  far  as  money  profit  i^ 
concern^,  the  farmer  will  realize  the  greatest  net  gain  by  slaughtering 
his  hogs  at  the  age  of  eight  to  ten  months.  With  the  smaller  breeds 
and  thrifty  pigs  he  can  get  a  weight  of  250  to  300  pounds;  while,  as 
commonly  managed^  the  additional  eight  months  add  only  about  100 
pounds ;  and  experience  has  shown  that  it  costs  but  a  trifle  more  to 
grow  and  fatten  a  weaned  spring  pig  to  ten  months  old,  than  to  febtten 
a  ten  months'  store-hog  from  July  to  December;  under  favorable  cir- 
cumstances it  may  cost  less,  and  the  net  profit  be  in  favor  of  the  pigs. 

A  careful  feeder  put  three  shotes,  Suffolk  and  Mackay,  to  fattening 
July  1,  when  their  weight  was  200  pounds  eaoh.  They  were  fed  53 
bushels  mixed  grain,  two-thirds  com  and  one-third  oat-meal,  costing 
$47  15.  After  five  months'  feeding,  their  dressed  weight  was  395,  380, 
and  343  pounds.  One  bushel  of  meal  made  nine  and  three-quarters 
pounds  of  pork,  the  latter  costing  nine  cents  p^  pound. 

One  of  tjie  committee  bought  throe  six- weeks  pigs,  Mackay  and  Ches- 
ter, in  early  spring;  weight  30  pounds  each.  "Hiey  were  fed  46  bushels 
of  grain,  two-thirds  com  and  one-third  oat-meal,  costing  $43  78.  Thdr 
dressed  weight,  at  eight  and  a  half  months  old,  was  321,  295,  and  271 

Sounds.    One  busbel  of  meal  made  16  pounds  of  pork.    The  pork  cost 
ve  and  a  half  cents  per  pound.    In  the  first  case  the  com  cost  seven 
centa  and  the  oats  fifteen  cents  per  bushel  less  than  in  the  latter,  mak- 
ing the  advantage  still  more  decided  on  the  side  of  the  pigs. 
Theconmiitteealsofavor  the  use  of  cooked  food  in  fattening.   Experi- 
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mente  quoted  show  that  field  feeding  on  whole  com  requirecT  allkishel  of 
cotn  to  add  eight  pounds  of  fleah  to  the  animal;  cooked  corn  meal  mod- 
erately Baited,  with  some  whole  corn  fed  after  it,  increased  12  hogs  over 
100  pounds  each  in  seven  weeks,  one  bushel  making  a  fraction  over  14 
pounds  of  flesh;  four  pigs,  bought  in  April,  at  six  weeks  old,  fed  on 
skim-milk  with  a  handful  or  whole  corn  to  each  pig  daily  till  July,  and 
afterwards  uncooked  meal,  two-thirds  com  and  one-third  oats,  as  they 
would  bear  it,  were  killed  at  nine  months  old,  and  weighed,  when 
dressed,  1,104  pounds,  average  276  pounds.  They  ate  01  busnels  of 
meal,  costing  $o8  37;  one  bushel  of  meal  making  13  pounds  of  pork; 
cost  of  pork,  including  first  cost  of  pigs,  seven  and  a  half  cents  per 
pound. 

Poultry. — The  Middlesex  South  committee  give  the  following  state- 
ments: 15  hens,  mostly  Leghorns  and  Black  Hamburgs^  laid  in  ten 
months  191  dozen  egg».  Profits  on  eggs  sold,  chickens  raised  and  sold, 
&c.,  $89  81;  expenses,  20  bushels  of  com,  $24;  net  profit,  $^  81. 
Fowls  were  allowed  to  run  at  large,  and  were  fed  well  three  times  a  day. 
Another  lot  of  15  hens  and  gne  cock^  mixture  of  Leghom  and  native 
breed,  Laid  181  dozen  eggs,  which,  with  16  chickens,  brought  $66  78; 
expenses,  nine  bushels  of  com  and  six  bushels  of  barley,  $18  75 ;  net 
profit,  $58  03.  Fowls  ran  at  large,  fed  twice  a  day  in  winter  and  once 
ih  summer.  A  flock  of  113  Brahmas,  in  September,  1866.  increased  to 
163  in  one  year,  besides  supplying  eggs  to  the  amount  of  ^232  80;  fowls 
sold,  $75  28,  making,  with  the  50  increase  in  flock,  $408  08 ;  expenses, 
$145  03 ;  net  profit,  $263  05,  taking  no  account  of  the  droppings  of  the 
chickens.  The  Bristol  Central  committee  recommend  the  Brahmas 
and  Dorkings  for  the  table;  the  Leghorns  and  Hamburgs  for  eggs;  the 
Games  and  Dorkings,  where  all  qualities  are  required  of  a  high  degree 
of  excellence;  and  if  pure  breeds  are  not  wanted,  at  least  a  gome  cock 
to  improve  the  stock  of  evei:y  yard. 

A  piece  of  rough  pasture  land  in  Essex  County,  two  and  seven-eighths 
acres,  overgrown  with  alders,  birches,  and  huckleberry  bushes,  and  more 
or  less  covered  with  stones,  was  cleared  up  and  underdrained  with  the 
following  results:  Debtor  account  from  1863  to  1867,  inclusive,  reached 
$1,506  85,  including  cost  of  laud,  $120,  draining,  plowing,  seeding,  h^- 
vesting,  &;c.  Total  receipts  for  tne  same  time,  counting  the  land  worth 
$350  in  1867.  $2,462.  Profit  $955  for  the  five  years,  leaving  the  land 
in  good  conclition,  thoroughly  underdrained  three  and  a  half  feet  below  • 
the  surface. 

An  acre  of  swampland,  purchased  for  $17  in  1864,  ditched  and  worked 
at  an  expense  of  $100  for  the  four  years  following,  for  ditching,  manur- 
ing, cultivating,  harvesting,  &c.,  produced  in  the  same  time  potatoes 
and  hay  to  the  amount  of  $132,  leaving  the  acre  worth  $100  instead  of 
$17. 

In  a  discussion  upon  drainage,  Henry  F.  French  expressed  the  opinion 
that  any  land,  in  which  water  stands  at  any  season  stagnant  within  two 
or  three  feet  of  the  surface,  would  be  benefited  by  drainage;  that  tile 
drainage  will  be  found  cheaper  than  stone,  when  the  former  can  be 
obtained  at  $16  per  thousand,  delivered;  that,  as  a  general  rule,  the  tiles 
should  be  put  four  feet  deep  if  there  is  fall  suflBcient  to  carry  the  water 
off;  and  that,  on  ordinary  loamy  soil,  or  in  peat  swamps,  side  drains 
may  be  put  tnirty  to  forty  feet  apart,  and  be  pretty  sure  of  good  results, 
if  four  feet  deep;  the  deeper  they  are,  the  farther  apart  Siey  may  be. 
Tan  is  recommended  for  covering  the  joints;  also  turf  and  saw-dust 
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In  reference  to  the  effects  of  drainage,  Mr.  Brown  remarked  that  it 
makes  cold  land  warmer,  wet  land  dryer,  dry  land  wetter,  heavy  land 
lighter,  and  in  some  cases  light  land  more  compact;  and  that  land  thor- 
oughly drained,  if  it  is  an^hing  like  hard  land,  can  be  cultivated  at 
about  one-half  the  cost  of  wet  land.  He  believed  that  all  lands  have 
inherent  powers  of  self-recux)eration.  If  the  land  is  skimmed  over  with  a 
crust,  it  may  remain  so  for  a  hundred  years,  and  not  become  fertile;  but 
remove  that  crust,  and  get  it  into  a  fine  tilled  surface,  and  it  will  improve 
fix)m  year  to  year;  vegetation  will  spring  up  and  grow  luxuriantly.  One 
of  the  effects  of  cfrainage  is  to  give  land  a  chance  to  do  something  for 
itself.  That  wiD  help  it  much,  without  the  aid  of  plowing,  manuring 
or  seeding.  He  knew  of  a  meaaow  that  had  been  covered  with  hassocks 
from  three  to  ten  inches  high.  A  drain  was  run  through  the  entire 
length.  One  side  was  drained  by  lateral  drains,  twenty  feet  apart  and 
fbur  feet  deep.  In  two  or  three  years,  without  the  use  of  a  plow, 
manure,  or  seed,  every  hassock  disappeared  from  the  half  so  drained; 
the  jpround  became  smooth  and  beautiful,  and  timothy  came  up  three  or 
four  feet  high,  and  some  of  the  heads  measured  nine  inches  in  length; 
while  on  the  other  side,  where  no  lateral  drains  were  made,  the  hassocks 
remain  to  this  day. 

MAKURES. 

The  Essex  committee  on  this  subject,  while  according  merit  to  guano 
and  other  high-priced  fertilizers,  say  tney  are  beyond  the  reach  of  the 
practical  fiarmer,  who  must  rely  upon  the  barnyard,  the  stable,  .the 
privy,  and  waste  animal  and  vegetable  material,  whether  grown  upon  the 
land  or  in  the  sea,  all  of  which  should  be  husbanded  with  the  utmost 
care,  and  their  volume  and  power  be  multiplied  by  forming  compost  with 
peat,  loam,  and,  in  some  cases,  sand.  As  much  poudrette  can  be  made 
from  a  single  load  of  night-soil,  by  making  compost  with  meadow  mud 
or  muck,  as  can  be  purchased  for  $25  or  $30,  and  of  as  good  quality. 
Sea  manure,  consisting  of  kelp  and  mosses  or  rock- weed,  when  mixed 
with  an  equal  quantity  of  muck,  will  make  compost  equal  to  the  best 
stable  manure.  It  is  recommended  that  the  manure  made  during  the 
summer  be  applied  directly  to  the  land,  and  plowed  in  after  harvest,  the 
land  being  then  plowed  twice  in  the  spring  before  planting.  This  pro- 
cess would  not  be  advisable  on  leachy  land,  but  on  other  soils  it  has 
.been  practiced  with  much  success. 

The  premium  i)ens  of  manure  in  Nantucket  were  m«ide  up  of  thirty 
loads  of  peat  mud,  fifty  loads  of  sea-weed,  fifty  loads  of  sods  from  rich 
ridges  where  fences  had  been,  and  all  the  refuse  bedding  and  green  mat- 
ter around  the  farm,  hauled  at  times  when  the  man  and  horse  would 
have  been  doing  little  else,  together  with  the  droppings  of  four  cows, 
one  horse,  one  buU,  and  six  hogs.  The  cost  of  the  peat  mud,  sea-weed, 
and  sods  was  about  $28.  At  the  end  of  the  eighth  month  there  were 
2,700  cubic  feet  of  manure,  or  220  loads  of  twenty  bushels  eachj  at  a  cost 
of  only  $28,  aside  from  the  droppings  of  animals,  and  equal  in  quality 
to  manure  for  which  $1  i>€ir  load  would  be  charged!. 

Much — ^Mr.  Smith,  reporting  upon  manures,  says  of  muck  that  it  Ls 
especially  adapted  to  forming  compost  with  manure;  and,  when  mixed 
with  ashes,  makes  a  compost  nearer  to  stable  dung  than  anything  we 
have.  An  experiment  is  given  with  this  mixture,  used  in  the  drill  for 
English  turnips.  A  large  portion  of  tibie  field  was  manured  with  a  com- 
post of  barn-yard  manure,  the  remainder  with  muck  and  ashes,  four 
bushels  of  ashes  to  twenty-five  bushels  of  muck.    The  crop  fertilizea  with 
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the  latter  exceeded  the  other  in  Inxnriance  and  yield.  In  another  instance 
a  field  of  ten  acres  was  to  be  planted  in  com.  In  the  antnmn  450  bush- 
els of  mnck  and  1,000  pounds  of  fish  manure  per  acre  were  carted  on  ir 
several  piles.  In  the  spring  180  bushels  of  barnyard  manure  per  acre 
were  mixed  with  the  muck  and  fish,  being  worked  over  three  times. 
The  land  was  plowed,  the  compost  spread,  and  harrowed  in.  The  result 
was  70  bushels  of  com  to  the  acre.  Mr.  Smith  urges  the  free  use  of 
muck  upon  all  sandy  or  gravelly  soils,  to  be  placed  in  the  bam-yard  and 
mixed  with  manure. 

Hen  manure. — ^In  speaking  of  the  value  of  hen  manure,  Mr.  Ward 
stated  that  last  season  he  plowed  up  about  ten  acres,  and  carted  on 
about  thirty  loads  of  manure  to  the  acre :  and  at  planting  time  took  the 
hen  manure  made  during  the  year,  and  dropped  in  each  hill  as  much  as 
one  would  take  up  in  h&  fingers,  the  whole  going  over  about  an  acre. 
The  result  was  a  yield  of  sixty  per  cent,  more  potatoes  on  the  portion 
where  the  hen  manure  was  used  than  with  the  other  manure  alone.  It 
was  stated  that  $10  worth  of  manure  can  be  made  from  twenty-five  hens 
by  forming  compost  with  peat  or  rich  sod. 

N£W  TOBK. 

The  report  of  the  Executive  Committee  qf  the  New  York  State  Agri- 
cultural Society,  Colonel  B.  P.  Johnson,  secretary,  speaks  favorably  of 
the  agricultural  condition  of  the  State,  and  claims  that,  as  a  whole,  the 
fikrming  interests  are  advancing;  and  that,  taking  the  State  together, 
the  year  was  one  of  progress.  The  treasurer  reports  the  average 
total  receipts  of  the  society,  for  each  of  the  ten  years  from  1858  to  1867, 
to  have  been  $14,511  57,  only  $805  of  which  came  from  the  State  treas- 
ury; and  the  total  average  yearly  expenses  were  $13,618  08,  making  the 
average  annual  savings  $893  49.  The  accounts  for  1867  show  receipts 
from  fJl  sources,  including  balance  on  hand  at  beginning  of  year, 
$40,597  99 :  total  disbursements  $27,687  48 — ^leaving  assets  of  the  soci- 
ety $12,910  51.  less  $1^055  subsequently  paid  for  damages  to  fair  build- 
ings by  tomaao.  Durmg  the  year  reports  were  received  from  fifty-one 
oonnty  societies  and  thijrty-five  town  societies  and  farmers'  clubs,  all  of 
which  are  apparently  in  prosperous  condition,  pecuniarily  and  otherwise. 

The  volume  contains  elaborate  reports  upon  the  Texas  cattle  disease, 
illustrated  by  colored  plates,  but  the  magnitude  of  the  investigation  pre- 
dudes  the  presentation  here  of  even  a  summary  of  the  results. 

THE  LITTLE  FALLS  FABMEBS'  GLUB. 

From  the  discussions  before  the  Little  Palls  Farmers'  Club  are  com- 
piled the  following  reports  of  experiments: 

Muck. — ^Mr.  A.  L.  Fish  stated  that  twelve  years  ago  he  drew  out  3,000 
loads  of  muck,  and  applied  it  at  the  rate  of  fifty  loads  to  the  acre,  pul- 
verizing and  mixing  it  with  the  soil.  The  result  was  good  crops  with- 
out fturther  cultivation.  GPwo  years  later  he  drew  out  4,000  loads,  and 
applied  it  at  the  rate  of  100  loads  to  the  acre,  spread  with  a  plank  to 
wWch  was  attached  a  tongue  to  hitch  the  team.  The  land  was  planted 
to  com.  After  taking  two  crops  from  the  land  it  was  put  down  in 
meadow,  and  it  has  produced  at  the  rate  of  two  tons  of  hay  -per  acre 
ever  since,  though  before  the  application  it  did  not  yield  one  ton  per 
acre.    It  did  not  act  so  quickly  as  manure,  but  the  effect  was  more  lasting. 

Bane  dust. — ^Mr.  HoUingworth  stated  that  fifteen  years  ago  his  farm 
was  considered  a  barren,  worthless  tract,  covered  with  briers,  wet  and 
swampy.  He  first  underdrained,  laying  i;he  drains  with  stone,  the  main 
line  four  and  a  half  feet  deep,  the  lateral  drains  two  and  a  half  to  three 
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feet  deep.  Sixteen  acres  w^re  plowed  in  the  fall  and  left  ikllow  one 
year,  when  the  refuse  of  8,000  head  of  cattle  was  dmwn  upon  it,  consist- 
ing of  the  waste  from  the  kettles  after  boiling  the  fat,  and  other  refuse 
parts  of  cattle  used  in  soap  manufacture,  rSrt  of  the  lot  was  then  cov- 
ered to  the  depth  of  five  inches.  The  next  spring  it  was  plowed  and 
]iarrowed,  and  in  the  fall  sown  to  rye.  The  winter  was  unfavorable  to 
winter  grain,  and  in  the  spring  scarcely  a  blade  of  rye  could  be  seen; 
but,  as  the  season  progressed,  it  began  to  show  itself,  and  the  result  was 
a  fine  crop,  the  straw  growing  seven  feet  two  inches  high.  The  grain 
averaged  about  52  bushels  to  the  acre,  62  pounds  to  the  busheL  Hav- 
ing be^n  seeded  to  grass  at  the  same  time  with  the  rye,  a  good  crop  was 
cut  that  faU ;  and  every  year  since  the  land  has  produced  heavy  crops 
of  grass  witb  no  additional  manuring.  The  grass  is  chiefly  timothy,  and 
the  first  cutting  yields  three  and  a  half  tons  per  acre,  with  a  large  sec- 
ond crop.  Though  in  grass  seven  years,  the  land  is  just  as  productive 
as  at  first.  Mr.  UoUingworth  has  60  acres  in  grass  from  which  he  had 
the  following  cash  receipts  in  1807  :  Six  tons  at  $22,  50  tons  at  814,  29 
tons  at  $15,  and  15  tons  at  $20 — $1,567;  to  which  must  be  added  34  tons 
consumed  on  the  place,  making,  at  $15,  $510,  or  a  total  of  $2,077,  He 
has  applied  ground  bones  at  the  rate  of  70  bushels  to  the  acre.  From  14| 
of  the  16  acres  above  referred  to  were  taken,  in  1867,  at  first  cutting,  39^ 
tons,  cut  21st  June.  A  second  crop  of  four  large  loads  waA  taken  from 
two  and  a  half  acres,  the  remainder  not  being  cut. 

Rotted  vs.  unrotted  manure, — Judge  Owen  owned  twelve  acres  of  the 
poorest  land  on  the  Mohawk.  He  applied  400  loads  of  fresh  or  raw 
stable  manui'e,  with  but  little  improvement  to  soil  or  crops.  He  then 
put  on  1,000  yards  of  well  rotted  dung  which  had  been  accumulating 
for  five  years^  making  a  solid  mass  of  rich  manure.  The  field  became  a 
garden  by  this  treatment,  and  illustrated  the  superiority  of  rotted  over 
unrotted  manures. 

Liquid  manure. — About  fourteen  square  rods  of  the  lot  referred  to  was 
planted  with  melons.  The  plants  came  up,  but  the  sun  dried  and  hard- 
ened the  clay,  and  the  vines  did  not  thrive.  A  wheel  barrow  load  of 
thoroughly  decomposed  dung  was  then  taken  from  the  center  of  the  pUe, 
and  thiown  into  a  barrel  of  water.  By  watering  the  plants  with  this 
liquid,  they  began  to  grow  vigorously.  They  were  thinned  out  to  two 
in  a  hill,  and  the  api>lication  continued,  the  barrel  being  refilled  with 
water  and  manure  from  time  to  time.  When  the  plants  got  fairly  under 
Tay,  they  made  a  growth  of  ten  inches  tn  twenty-four  hours,  eventually 
covered  all  the  ground,  and  made  an  enormous  yield.  One  of  the  mel- 
ons weighed  28^  pounds,  and  six  others  weighed  120  pounds.  The 
patch  supplied  tiie  family  through  the  season,  and  in  the  fall  half  a 
dozen  wagon  loads  of  uyripe  melons  were  taken  off.  The  owner  thinks 
the  liquid  from  fresh  manure  of  not  much  account — it  must  be  perfectly 
decomposed. 

Foot-rot  in  cows. — For  a  dozen  years  or  more  the  cows  of  Herkimer 
and  adjoining  counties  have  been  troubled  more  or  less  with  foot-rot 
The  disease  makes  its  appearance  sometimes  between  the  claws  of  the 
foot,  often  in  the  heel,  and  extending  up  the  leg,  causes  extreme  lame- 
ness, loss  of  flesh  and  loss  of  milk.  It  often  runs  through  a  whole  dairy, 
and  its  api)earance  is  becoming  every  year  more  common.  Mr.  Whit- 
man stated  that  he  had  foimd  an  efficient  remedy.  He  makes  an  oint- 
ment of  lard  and  red  precipitate,  one  part  of  the  latter  to  four  of  the 
former,  to  be  applied  to  the  affected  parts  and  rubbed  in ;  or  in  bad 
cases,  when  the  disease  is  in  the  heel  and  upon  the  leg,  worked  in  by 
holding  a  hot  iron  near  the  foot.    The  foot  should  be  cleaned  before  the 
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application,  by  washing  well  with  soap  and  soft  water.  One  applica- 
tion if  thorough,  will  generally  effect  acuce;  but  if  all  i)arts  are  not 
reached  by  the  ointment,  a  second  application  should  bo  made  in  forty- 
eight  hours. 

Profits  of  dairy  farms. — Mr.  Myers  makes  the  following  estimate  of 
receipts  and  expenditures  of  a  d^ary  farm  in  Herkimer  County : 
Receipts:  45  cows,  averaging  400  pounds  of  cheese  per  cow, 

18,000  pounds,  sold  at  $14  30  per  100  pounds $2, 574 

Expenses:  Labor  and  taxes  $1,126;  interest  on  land  at  $75  per 
acre,  $980 ;  interest  and  depreciation  on  45  cows  at  $60  each, 
10  per  cent.,  $270  j  keeping  team,  $150  j  repairs  to  buildings 
and  utensils  $100;  incidentals,  $50 $2, 676 

Loss  on  the  business $102 

Mr.  Myers  says  there  are  many  expenses  not  enumerated,  while  the 
interest  and  depreciation  of  stock  are  too  low.  The  total  receipts  of  a 
dairy  farm  of  81^  acres  and  20  cows  are  given  as  $1,271  32.  Expenses, 
making  no  account  of  the  land,  female  labor  or  superintendence  of 
owner,  $1,305;  loss,  $34  33.  Another  dairy  of  60  cows:  Products, 
$2,800;  expenses,  throwing  out  the  interest  on  farm,  family  services, 
&c«  $2,644. 

Buffalo  grass, — ^Mr.  Harris  Lewis  exhibited  samples  of  grass  he  had 
found  in  Wisconsin  under  the  preceding  name,  and  which  he  considered 
the  most  valuable  he  had  seen  for  grazing.  He  found  it  growing  over  an 
area  of  90^000  square  miles.  It  grows  in  tufts,  like  orchard  grass,  and 
stock  eat  it  greedily.  When  cut  for  hay  it  will  give  two  crops  or  two 
tons  each  in  a  season,  the  second  crop  gro\ring  and  maturing  from  the 
last  of  June  to  the  25th  Augustl  The  plow  is  fatal  to  it.  It  grows  in 
aD  soils,  stands  frost  well,  and  is  enduring.  When  designed  for  hay  it 
should  oe  cut  twice.  ^ 

Iridian  meal  for  butter  maiciftg. — Judge  Owen  said  that  he  found  no  ground 
feed  so  good  for  butter  making  as  Indian  meal;  he  had  made  a  number  of 
experiments  in  feeding,  and  the  best  results  were  obtained  by  feeding  it 
dry.  In  this  state  the  animal  took  it  slowly,  moistening  it  with  saliva 
and  thoroughly  masticating  it.  In  feeding  it  wet,  he  thought  it  passed 
directly  to  the  third  stomach,  and  hence  was  not  properly  assimilated. 
He  had  experimented  with  a  large  cow  of  the  Holdemess  breed,  to  see 
how  much  meal  could  be  fed  with  profit,  and  found  that  two  quarts  twice  a 
day  was  all  she  would  bear.  This,  in  addition  to  hay,  brought  down  the 
milk  in  large  quantities.  By  such  feed  this  cow  yielded  fourteen  i>ounds 
of  butter  per  week.  Her  highest  product  was  forty-one  pounds  in  fif- 
teen days,  besides  thirty  quarts  of  milk  used  in  the  family. 

PROGRESS  OF  AMERICAN  DAIRYING. 

Mr.  X.  A.  Willard,  in  a  review  of  the  progress  of  American  dairying, 
states  that  Herkimer  County,  New  York,  is  the  oldest  dairy  district  in 
America,  the  first  cheese  dairy  being  established  there  nearly  eighty 

J  ears  ago.  The  American  dairy  now  represents  a  capital  of  more  than 
600,000,000.  Tlio  cheese  product  of  18G7  sold  for  $25,000,000,  and  the 
butter  product  for  more  than  $100,000,000.  In  1804  the  butter  product 
of  Ne\C  York  alone  was  nearly  85,000,000  pounds,  and  the  cheese 
72,000,000  pounds — ^the  value  of  the  two  products  being,  at  a  very  mod- 
erate estimate,  more  than  $50,000,000.    The  wheat  crop  of  the  State  in 
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1864  was  6,000,000btisli6l8,  oats  19,000.(m  rye  2,000.000,  barley  3.000,000. 
and  corn  17,000,000.  The  product  of  the  Is  ew  York  dairies,  therefore,  sold 
for  more  than  the  entire  grain  crop  of  the  State.  The  wool-dip  that 
year  was  not  quite  16,000,000  pounds,  which,  at  $1  per  pound,  amounted 
to  less  than  one-fourth  that  from  the  dairy.  K  we  add  the  value  of 
the  pork  made  from  whey,  the  calves  raised,  and  the  beef  and  milk  sold^ 
we  can  hardly  place  the  annual  product  from  the  dairy  farms  of  New 
York  below  $100,000,000. 

In  1840  the  value  of  the  dairy  products  of  New  York— butter,  cheese, 
and  milk — ^was  estimated  by  the  United  States  census  at  only  $10,496,000 ; 
and  in  all  the  States  about  $34,000,000.  In  1850  the  product  of  butter 
in  all  the  States  and  Territories  was  313,345,306  pounds,  and  the  cheese 
105,535,893  pounds.  In  1860  the  butter  product  had  reached.  469,681,372 
pounds,  and  the  cheese  103,663,927.  The  value  of  these  products  in 
1860  could  not  have  been  less  than  $200,000,000.  The  cheese  product  ol 
1867  is  estimated  at  200,000,000  pounds,  half  .of  which  was  made  in  New 
York. 

The  cheese  product  of  Great  Britain  in  1867  is  estimated  at  179,000,000 
pounds.  The  amount  of  Dutch  cheese  sent  to  England  in  1866  was 
80,000,000  pounds.  An  approximate  estimate  of  the  annual  consump- 
tion or  cheese  in  Great  Britain  is  309,000,000,  as  follows:  Home-makk 
179,000,000  pounds;  from  Holland,  80,000,000  pounds;  from  the  United 
States,  50,000,000  pounds. 

The  consumption  of  cheeseintheUnitedStatesandCanadaisestimated 
at  about  160,000,000  pounds  per  annum.  This  makes  469,000,000  pounds 
for  Great  Britain  and  America.  Against  this  demand  we  have  179,000,000 
pounds  made  in  Great  Britain,  200,000,000  pounds  in  the  United  States, 
and  15,000,000  pounds  in  Canada— total,  394,000,000  pounds.  Deficiency 
for  the  supply  of  the  two  nations,  75,000,000  pounds.  It  is  stated  that 
France  is  competing  with  England  for  Dutch  cheese,  which  must  decrease 
the  imports  into  Great  Britam  from  that  source.  On  the  other  hand,  Swe- 
den is  entering  the  field  as  a  dairy  district, 'and  will  hereafter  compete 
with  the  United  States  in  the  English  markets.  All  these  fa<3ts  seem  to 
indicate  that  there  is  danger  of  pushing  the  cheese  dairying  of  America 
beyond  ordinary  consumptive  limits. 

In  regard  to  the  quantity  of  cheese  needed  abroad,  the  secretary  ot 
the  London  Board  of  Tr^de  writes  that  the  Americans  should  bear  in 
mind  the  fact  that  Great  Britain  doubles  in  population  every  forty  years; 
and  hence  the  consumptive  demand  for  cheese  will  increase  in  that 
proportion.  This  consideration,  with  the  fact  that  there  is  great  proba- 
bility of  a  very  important  decrease  in  the  manufacture  of  English  cheese 
from  year  to  year,  gives  hope  that  the  dairying  bufliaess  may  be  sus- 
tained in  this  country  if  our  jpeople  contuiue  their  eflfbrts  to  improve 
the  quality  of  both  butter  and  cheese. 

APPLE  CULTUEE,  ITS  PROFITS,  ETC. 

During  the  discussions  at  the  State  Fair,  Mr.  H.  T.  Brooks,  of  Wyo- 
ming County,  read  a  paper  advocating  the  enlarged  cultivation  of  apples 
in  the  State  of  New  York,  as  one  of  the  best  means  of  augmenting 
healthy  human  food,  in  which  he  expressed  the  opinion  that  by  no  pro- 
cess can  so  much  nutriment  be  so  cheaply  extracted  ftx)m  four  square  rods 
of  ground  as  by  planting  an  apple  tree  in  the  center,  and  giving  it  good 
cultivation.  In  comparing  the  products  of  various  crops,  Mr.  Brooks 
stated  that  General  MiUs,  on  the  Genesee  Flats,  once  raised  47  bushels 
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and  11  pounds  of  wheat  to  the  acre  on  80  acres;  Captain  Scott,  of  Wyo- 
ming County,  about  1822.  raised  500  bushels  upon  10  acres  j  and  Simon 
McKenzie,  of  Caledonia,  oO  bushels  to  the  acre.  General  Mills  is  said  to 
have  raised  115  bushels,  and  John  Shelden,  of  Livingston  County,  116 
bushels  of  shelled  com  to  the  acre.  One  hundred  bushels  of  oats  have 
bep n  produced  frequently,  and  400  bushels  of  potatoes.  Paul  C.  Spraguo, 
of^Covington,  raised  at  the  rate  of  700  bushels  to  the  acre.  Onions 
have  been  raised  at  about  the  same  rate,  and  carrots  may  be  estimated 
at  double  that  quantity.  He  estimated,  as  the  largest  possible  yield, 
com  at  140  bushels,  wheat  at  60,  potatoes  at  700,  and  carrots  at  1,400 
Dushels  to  the  acre.  This  would  give  3J  bushels  of  com,  1 J  of  wheat, 
17J  of  potatoes,  or  35  of  carrots  to  four  rods  of  ground.  Mr.  Dodge 
picked  60  bushels  of  apples  from  a  tree  in  Maryland,  12  miles  from 
Washington.  Major  Bumphry,  of  Rochester,  New  York,  reports  a  tree 
that  gave  75  bushels  at  a  single  picking.  Will  any  one  deny  that  76 
bushels  of  apples  are  equal  in  nutritive  value  to  3 1  bushels  of  com,  IJ 
of  wheat,  17J  of  potatoes,  or  35  bushels  of  carrots?  Colonel  Hannum, 
of  Oenesee  County,  pickea  from  one  tree  in  Massachusetts  at  least  80 
bushels  of  apples ;  and  a  tree  in  Duxbury^  Massachusetts,  bore  in  a  single 
season  121}  bushels.  These  are  compansons  of  extreme  products  of  all 
the  crops  named.  * 

Mr.  Brooks  then  compared  ordinary  yields.  Potatoes  have  been  con- 
sidered the  cheapest  food  in  general  use,  but  of  late  years  the  average 
jrield  has  been  less  than  100  bushels  to  the  acre.  Wheat  will  not  exceed 
15,  and  com  35  bushels  to  the  acre.  The  orchards  of  western  New 
York,  taking  one  year  with  another,  good  culture  with  bad,  will 
average  four  bushels  to  the  tree,  or  160  bushels  to  the  acre.  So  we  have 
over  1}  bushel  of  apples  for  one  of  potatoes,  ^  for  one  of  com,  and 
10}  for  one  of  wheat.  The  comparative  value  is  an  open  question^  but 
the  apples  in  this  comparison  are  greater  in  nutritive  value  than  either 
the  wheat  or  the  potatoes.  Com  is  nutritious  and  productive  in  an  emi- 
nent degree,  but  ^  bushels  of  apples  are  about  equal  to  one  of  com; 
and,  for  the  purpose  of  mixing  with  diy  or  concentrated  food,  the  apples 
are  preferable.  For  feeding  cows  or  hogs,  he  would  boil  or  steam  two 
bushels  of  apples  to  one  of  meal,  and  rather  than  feed  meal  clear,  would 
exchange  one  bushel  of  com  for  4i  of  apples.  In  addition  to  the  160 
bushels  of  apples  per  acre,  it  shoula  be  remembered  that  crops  of  grass 
and  grain  are  also  grown  on  the  land.  Apples  need  the  ground,  the 
whole  of  it,  and  aU  it  contains ;  but  the  roots  and  branches  of  the  trees 
are  haggled  and  mangled,  and  the  soil  is  exhausted  in  the  production  of 
other  croi)S. 

In  reference  to  the  actual  profits  of  apple-growing,  Mr.  Brooks  said 
that  their  orchards,  in  fiill  bearing,  yield  an  average  of  one  barrel  of 
marketable  fruit  to  the  tree,  the  yield  depending  greativ  upon  the  kinds 
of  fruit,  as  well  as  upon  the  vigor  and  healthftSness  of  the  trees.  The 
Spitzcnburg,  Fall  Pippin,  Yellow  Bellflower,  Fameuse,  and  other  highly 
•  esteemed  varieties,  are  now  seldom  planted,  because  they  yield  a  light 
product  or  the  fruit  is  imperfect,  while  the  Roxbury  Eusset,  Baldwin, 
Greening.  Twenty-ounce  apple,  Tolman's  Sweeting,  Dutch  Pippin,  &c., 
bear  mucn  better.  The  average  price,  for  the  last  ten  years  at  Cuyler- 
ville,  on  the  Glenesee  Valley  canal,  has  been  $2  per  barrel  in  the  fall,  and 
$2  80  in  the  spring.  Forty  trees  to  the  acre,  yielding  one  barrel  each, 
would  give  in  the  fall  $80  per  acre;  if  sold  in  the  spring,  $112.  One 
man  near  that  place  has  just  sold  his  crop  of  seven  acres,  2,200  barrels, 
netting  $6,600,  or  nearly  $1,000  per  acre.  An  acre  in  grass  would  not 
give  more  than  $12,  or  in  com  or  wheat  more  'than  $25.    Should  the 
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yield  be  reduced  to  one -half  barrel  to  the  tree,  applet  would  still  be  the 
most  profitable  crop.  Mr.  Brooks  claims,  however,  that  the  yield  of 
the  orchards  can  be  doubled  by  good  cultivation.  Large  yields  are 
not  uncommon:  thirty-three  bushefi  were  picked  firom  a  tree  in  Middle- 
bury;  four  trees  of  Greenings,  in  Le  Boy,  yielded  160  bushels;  one 
Baldwin  tree,  in  Perry,  yielded  43  bushels,  which  were  di^awn  at  <jne 
load,  and  sold  for  860;  the  product  of  two  trees,  in  Middlebury,  sold 
for  $100;  in  1865  the  product  of  80  trees,  growing  on  three  acres  in 
Alexander — 1,050  bushels— «old  for  $1,375;  the  firuit  from  33  trees  of 
the  Northern  Spy,  in  Middlebury,  sold  for  $900;  from  50  trees,  in  Hess 
Eoad,  in  18C5,  the  owner  sold  288  blishels  for  ^465;  in  1866,  from  the 
same  trees,  144  bushels  were  sold  for  $187 ;  and  last  year  468  bushels, 
were  sold  for  $421.  This  orchard  occupied  less  than  two  acres,  and 
gave  an  average  of  six  bushels  to  the  tree  for  the  three  years.  Three 
men  in  Newfane,  in  1867,  sold  2,700  barrels  of  apples.  One  of  these 
men  has  ten  acres  in  orchard — mostly  grafted  ten  or  twelve  years  ago — 
near  the  lake  shore;  soil  a  gravel,  six  feet  de^,  wkh  clay  beneath; 
timber,  oak  and  chestnut;  trees  pruned  lightly  every  year;  distance 
apart,  twenty-seven  feet;  he  crops  every  year  with  com,  baidey,  or  oats; 
plows  five  inches  deep,  and  manures  every  third  year  with  forty  loads 
barn-yard  manure  to  the  acre.  This  orchard  yielded  300  ban*els  in  1865, 
selUng  for  $1,620;  360  barrels  in  1866,  $1,422;  750  barrels  in  1867, 
$2,062;  average  per  acre  for  the  three  years  47  barrds,  $170  per  acre; 
crops  light  the  last  three  years.  Eighty  trees  in  CJovington,  in  1867, 
yielded  $550  worth  of  fruit,  or  $190  per  acre.  This  orchard  is  trimmed 
every  year,  and  plowed  and  manured  every  other  year.  A  four-acre 
orchard,  at  Youngstown,  yielded  500  barrels  in  1867 — one  of  the  trees, 
a  Greening,  over  fifty  years  old,  yielding  26  barrels.  Twenty  frees,  in 
York,  produced  163  barrels  of  marketable  apples  in  1865.  which  sold  for 
$779  60.  A  forest,  about  forty  rods  distant,  incloses  tnis  orchard  on 
three  sides,  north,  east,  and  west.  From  six  acres  of  orchard,  in  Beth 
any,  Genesee  County,  there  were  sold,  in  1862,  750  barrels  of  apples  for 
$2,370;  in  1863, 540  barrels,  for  $1,790;  in  1864,  600  barrels,  for  #2,100; 
in  1805,  810  barrels,  for  $4,500;  1866,  157  barrels,  for  $863;  1867,  670 
barrels,  $3,000 — paying  over  $400  per  acre  during  the  whole  time.  This 
is  an  old  orchard ;  for  ten  years  after  it  came  into  bearing  it  was  allowed 
to  take  care  of  itself,  and  during  those  years  it  did  no  better  than  ordi- 
nary orchards;  a  new  course  was  adopted;  it  was  annually  and  pru- 
dently trimmed,  heavily  manured,  plowed  very  shallow,  and  left  for 
another  year;  then  cross-plowed  and  harrowed,  and  suffered  to  lie  two 
years  without  being  cropped;  the  same  process  was  then  repeated,  with 
the  results  stated.  A  neglected  and  unfruitful  orchard,  in  Ra\ilion,  was 
trimmed,  oianuied,  and  plowed,  when  it  bore  abundantly — ^the  seven 
acres  yielding  its  owner  $6,000  in  six  years.  An  orchard  of  100  old 
trees,  that  did  not  yield  over  20  barrels,  changed  hands  three  years  since, 
when  it  wjis  manured  regularly  and  heavily,  pruned  annually,  and  the 
first  year  it  yielded  56  barrels,  the  second  92  barrels,  and  last  year  130 
barrels.  Five  yea;rs  ago  a  farmer  piled  his  manure  in  his  orchard  between 
two  large  Twenty-ounce  Pippin  trees,  which  had  borne  only  every  other 
year,  and  then  not  over  from  seven  to  nine  barrels;  since  the  manure 
deposit,  they  have  borne  every  year  from  11  to  21  barrels. 

In  reference  to  varieties,  Mr.  Brooks  says  the  Roxbury-Russet  is  their 
best  keeping  apple,  and  if  properly  grown,  carefully  preserved,  and  held 
to  the  proper  time,  will  yield  more  money  than  any  other  apple.  It  is 
hardy,  and  yields  abundantly.  The  Noithern  Spy  is  an  abundant  bearer, 
but  requires  a  better  soU,  more  pruning  and  thinning  of  fruit,  and  does 
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not  yield  so  many  marketable  apples.  The  Baldwin  gives  more  fruit  per 
tree  fit  for  market  than  any  other  prominent  apple;  and  at  least  nine- 
tenths  of  all  the  api>le  trees  set  in  Western  New  York,  during  the  last 
ten  years,  have  been  Baldwins  and  Eussets.  Every  person  who  has  an 
acre  or  two  of  land  should  have  two  trees  each  of  the  Early  Harvest, 
Early  Joe,  Sweet  Bough,  Red  Astrachan,  Maiden's  Blush,  Fall  Pippin, 
Rambo,  Fameuse,  Melon,  Red  Canada,  Peck's  Pleasant,  Swaar,  Primate, 
Spitzenburg,  and  Northern  Spy — ^raise  a  few  apples  for  their  quality, 
even  if  the  yield  is  light.  Plant  largely  of  the  Greening,  Twenty-ounce, 
Wine  Apple,  Gravenstein,  Peck's  Pleasant,  Wagoner,  Tolman's  Sweet- 
ing, and  Dutdi  Pippin;  but  the  larger  share  should  be  the  Russet, 
Baldwin,  and,  where  they  do  well,  the  Northern  Spy. 

^  • 

ABORTION  IN  COWS. 

The  report  of  Dr.  J.  C.  Dalton,  commissioner  of  t^e  New  York  State 
Agricultural  Society  for  the  investigation  of  abortion  in  cows,  states, 
that  the  entire  number  of  sub-reports  received  was  4,259,  from  the 
States  of  New  York,  Massachusetts,  Comiecticut,  Rhode  Island^  New 
Jersey,  Pennsylvania,  Ohio,  Michigan,  Illinois,  and  Iowa,  including 
1,517  inspectors'  reports  on  fjorms  personally  visited.  From  all  the 
States  named,  cases  of  abortion  among  cows  have  been  reported;  but 
only  in  New  York  and  Massachusetts  have  they  been  sufficiently  numer- 
ous to  excite  general  attention.  In  Pennsylvania  they  were  found  in 
Chester  and  in  Cumberland  County,  reaching  ten  per  cent,  of  all  the 
cases  of  pregnancy  reported.  In  Ohio,  Illinois,  Michigan,  and  Iowa,  there 
have  been  comparatively  few  cases.  In  New  York  information  has  been  re- 
ceived from  forty  counties,  reporting  49,749  cases  of  pregnancy,  from  May 
1, 1866,  to  May  1, 1867,  and  2,574  abortions — a  little  over  five  per  cent  The 
malady  is  not  generally  prevalent  in  an  active  form,  even  in  New  York. 
In  ten  counties  there  was  not  a  single  abortion  among  641  cases  of  preg- 
nancy. In  twenty  counties,  reporting  19,804  cases  of  pregnancy,  and 
661  abortions,  the  percentage  of  abortions  for  each  county  varied  from 
five  to  less  than  one  per  cent.;  and  in  the  remaining  ten  counties,  report- 
ing 29,304  pregnancies  and  M^^  abortions,  the  percentage  varied  from 
above  five  to  ten  per  cent.  There  were  only  five  counties  in  which  (iie 
proportion  of  abortions  was  aA)ove  seven  per  cent.,  viz.:  Queens,  seven 
and  a  half  per  cent.;  Clinton,  eight  per  cent.;  Orange  and  Madison, 
nine  per  cent,;  and  Lewis,  ten  per  cent.  In  Oneida,  CHsego,  Herkimer, 
Lewis,  and  St  Lawrence  abortions  have  occurred,  in  small  numbers,  as 
far  back  as  1852.  In  1860-^61  the  number  showed  a  marked  increase, 
funouBting  to  251,  which  has  been  rapidly  increased  until  in  1866-^67 
the  number  was  2,214. 

The  results  obtained  by  the  commission,  so  &r  as  it  has  been  able  to 
extend  the  investigation,  ma^  be  summed  up  as  follows: 

1.  Abortion  exists  as  a  senous  malady  in  some  parts  of  New  York  and 
Massachusetts,  and  in  one  or  two  localities  in  Pennsylvania.  It  is  very 
rare,  or  entirely  absent,  in  Ohio,  Illinois,  Michigan,  and  Iowa. 

2.  In  New  York  the  annual  nxunber  of  abortions  among  cattle  has 
considerably  increased  since  1860-^61.  At  present  the  number  of  abor- 
tions for  the  entire  State  is  about  five  per  oent.  of  the  whole  number  of 
cows  with  calf. 

3.  The  prevalence  of  abortion  is  not  proportionate  to  the  relative 
extent  of  butter  tmd  cheese  prodnotion  in  the  affliotexl  districts. 

4.  It  is  not  more  prevalent  among  good  milkers  than  among  ordinary 
milkers. 
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5.  It  is  not  more  common  in  first  pregnancies  than  in  subsequent  ones. 

6.  It  happens  most  frequently  in  the  sixth,  the  seventh,  or  the  eighth 
mouth  of  pregnancy^  and  in  the  month  of  December,  January,  or  Feb- 
niary. 

7.  In  all  probability  it  is  not  due  im  exposure  to  cold,  or  to  insufficient 
stabling  of  any  kind* 

&  It  is  not  more  prevalent  among  cows  impregnated  at  the  age  of 
oue  year  or  eighteen  months  than  among  those  impregnated  at  a  later 
period. 

9.  It  is  more  frequent  among  cows  which  have  been  impregnated  by 
two  or  three  year  old  bulls  than  among  those  impregnated  by  yearling 
bulls. 

10.  It  is  not^ue  to  inflammation  of  the  uterus,  nor  to  any  marked 
change  in  the  generative  organs  except  a  stoppage  of  the  circulation 
and  au  arrest  of  development. 

11.  It  is  probably  not  owing  to  any  defect  in  the  original  form  of  the 
foetus. 

12.  Aborting  cows  are  more  liable  to  miscairy  the  following  year  than 
those  which  have  never  been  afGBcted* 

13.  The  early  separation  of  the  calf  from  the  cow  does  not  seem  to 
have  any  injurious  influence  in  producing  subsequent  abortions. 

14.  Abortion  is  a  disease  which  is  extremdiy  local  in  character,  and 
confined  for  the  most  part  to  particular  farms. 

16.  The  large  majority  of  farms,  even  in  the  affected  districts,  are 
free  from  the  disease,  while  upon  a  few  farms  tiie  percentage  of  abo^taon 
is  high,  and  the  disease  destructive  in  its  effects. 

16.  Farms  affected,  and  those  unaffected,  often  lie  in  dose  proximity, 
with  no  marked  difference  in  physical  siruation,  or  in  the  treatmeaK 
which  the  cattle  receive,  to  account  for  the  difference  in  the  prevalence 
of  abortion. 

17.  It  is  probable  that  abortion  is.  in  many  instances,  imported  into 
the  affected  foam  by  cows,  purchased  while  with  calf,  coming  from  in- 
fected districts,  or  even  firom  localities  where  the  disease  is  not  known 
to  exist 

THE  mSTOBT  OP  THB  PLOW. 

In  a  very  elaborate  report  on  plows  and  plowing,  occupying  about 
two  hundred  and  seventy  pages  of  ihe  volume,  J.  Stanton  Gould,  the 
chairman  of  the  committee,  traces  the  use  of  the  plow,  in  agricultural 
operations^  back  to  a  veiy  remote  antiquity,  and  notes  in  dedul  the  pro- 
gress and  improvements  in  this  implemait  up  to  the  present  day.  The 
Book  of  Job,  the  most  ancient  writing  of  the  Old  Testament,  begins 
with  an  allusion  to  the  plow,  and  Mr.  Gould  gives  copies  of  sculptures 
on  ancient  monuments  which  date  back  four  thousand  years.  It  is 
stmnge,  in  view  of  the  antiquity  and  importance  of  the  plow,  that  its 
construction  should  have  received  so  little  attention  from  scientiflo  men, 
and  the  principles  upon  whidi  it  aets  should  have  been  so  little  observed 
by  those  who  habitually  use  it.  The  only  special  treatise  upon  it  known 
to  us  is  the  work  of  Small,  published  late  in  the  last  oentc^.  and  even 
that  gives  very  little  of  its  history  or  its  theory,  being  mainly  devoted 
to  practical  details. 

The  report  states  that  there  are  423  establishments  in  the  United 
States  for  l^e  manufacture  of  plows,  harrows,  and  cultivators,  the 
annual  products  of  which  reach  a  total  value  of  $2,855,248,  and  about 
two-thirds  of  this  amount  are  for  plows,  in  number  about  185,600,  for 
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domestic  use.  The  annnal  export  of  plows  is  estimated  to  reach  in  value 
$300,000,  which  might  easily  be  increased  ten-fold.  The  plowing  of 
the  land  under  cultivation  in  the  United  States,  estimated  at  80,000,000 
acres,  requires,  according  to  estimate,  the  labor  of  1,000,000  teams, 
either  of  oxen,  mules,  or  horses,  for  80  days  in  the  year;  and  the  average 
value  of  the  labor  of  the  men  and  teams  required  for  this  purpose  is 
reckoned  at  not  less  than  $2  50  per  day  for  each  plow,  making  the  aggre- 
gate cost  of  the  plowing,  each  year,  to  be  $200,000,000.  It  is  shown  in 
the  report  that  there  is  a  difference  of  power,  required  to  perform  the 
same  amount  of  work  by  different  plows,  amounting  to  Ibrty-six  per 
cent.,  as  shown  by  careful  trials  in  England ;  and  to  forty-two  per  cent., 
according  to  the  trials  instituted  by  this  society  in  1850.  It  follows  from 
this  that,  if  the  plow  having  the  lightest  draught  were  brought  into 
universal  use,  to  the  exclusion  of  those  which  require  a  greater  power, 
it  would  reduce  the  cost  of  plowing  in  the  United  States  forty-two  per 
cent ;  or  from  $200,000,000  to  $116,000,000,  leaviug  $84,000,000  in  the 
pockets  of  the  farmers ;  or,  if  the  same  numbet  of  men  and  teams  be 
employed,  they  would  be  enabled  to  increase  the  cultivated  area  forty- 
two  per  cent.*  with  the  same  expenditure  of  power.  The  annual  value 
of  the  crops  "produced  in  the  United  States  is  estimated  at  about  $900,- 
000,000,  or  $11  25  per  acre.  If,  by  the  use  of  better  plows,  this  amount 
can  be  increased  forty-two  per  cent.,  the  aggregate  increase  would  be 
$378,000,000.  It  is  not  claimed  that  the  preening  figures  would  represent 
the  actual  increase  of  the  annual  value  of  the  products  of  agricultu^ ;  but. 
aUowing  the  reader  to  make  necessary  deductions  for  increased  cost  oi 
cultivation  of  the  increased  area  for  seed,  planting,  &c.,  it  will  be  seen 
that  the  use  of  the  best  form  of  the  plow  will  increase  the  aggregate 
profits  of  agriculture  to  an  extent  equal  to  the  annual  national  int^nal 
taxation  of  the  United  States. 

The  report  then  proceeds  to  give  the  history  of  the  plow ;  the  objects 
to  be  accomplished  by  plowing;  discusses  some  of  the  practical  ques- 
tions in  connection  with  plows  and  plowing;  the  line  of  draught  in 
plows,  and  the  mechanical  condition  of  the  plow;  concluding  with 
the  awards  of  the  judges  appointed  by  the  State  Agricultural  Society 
of  New  York  to  examine  plows,  cultivators,  and  harrows,  at  the  grand 
trial  at  Utica,  September  10, 1867. 

The  report  states  that  Thoma£^  Jefferson,  ex-president  of  the  United 
States,  was  one  of  the  earhest  American  laborers  in  the  effort  to  perfect 
and  simplify  the  plow,  his  first  ideas  upon  the  subject  being  noted  in 
his  journal  of  1788,  though  it  was  not  until  1793  that  he  reduced  his 
theory  to  practice.  The  next  American  inventor  who  set  himself  to 
work  to  improve  the  plow  was  Charles  Newbold,  of  Burlington  county, 
New  Jersey,  who  invented  the  first  cast-iron  plow  ever  made  in  America, 
which  was  patented  in  Jxme,  1707.  After  spending  upward  of  $30,000 
in  perfecting  and  introducing  the  plow,  he  abandoned  the  business  in 
despair,  the  farmers  imbibing  the  notion  that  the  cast-iron  plows  pois- 
oned the  land,  injuring  its  fertility,  and  promoting  the  growth  of  weeds. 
The  next  plow  patented  was  by  John  Denver,  of  Maryland,  June  12, 
1804.    In  April,  1807,  a  patent  was  granted  to  David  Peacock,  of  New 

*  if  $84,000,000  are  saved  upon  an  expenditure  of  $116,000,000,  and  employed  in  extend- 
ing the  area  plowed,  such  increase  of  tiUed  acreage  would  l»e  seventy-two  per  cent, 
instead  of  forty-two,  and  the  increase  of  production  would  be  in  the  same  proportion. 
The  loss,  calculated  upon  $200,000,000,  would  be  forty-two  per  cent ;  the  gain,  in  the 
©vent  proposed,  calculated  upon  an  expenditure  of  $116,000,000,  would  be  seventy-two 
per  cent.  But  the  calculation  has  serious  fallacy  in  it,  being  based  upon  the  assump- 
tion that  aU  our  plows  in  use  are  no  better  than  the  worst  tested  samples  of  the  New 
YOTk  Exhibition.— Ed. 
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Jersey ;  Febraary  24, 1808,  to  Hezekiah  Harris,  of  Kentucky ;  and  the 
next  to  Richard  B.  Chenoweth,  of  Maryland.  Patents  were  subse- 
quently issued  in  the  following  order:  to  John  Klay,  of  Maryland,  Jan- 
uary li,  1812;  Eoswell  Towsley,  of  Scipio,  New  York,  January  11, 1812; 
Matthew  Patrick,  of  Kew  York,  January  2,  1813 ;  John  Seltz,  of  Penn- 
sylvania, February  8,  1813;  Horace  Pease,  of  Scipio,  New  York,  August 
28,  1813;  Jethro  Wood,  of  Scipio,  New  York,  July  1, 1814;  John  Swan, 
of  Scipio,  New  York,  July  5,  1814 ;  J.  Morgan  and  J.  B.  Harris,  October 
11,1814;  David  Peacock,  of  New  Jersey,  May  29,  1817;  JetliroWood, 
September  1,  1817;  Edwin  A,  Stevens,  New  Jersey,  1817;  Gideon 
Davis,  Maryland,  May  20, 1818.  After  this  date  the  inventors  of  plows 
multiplied  so  rapidly  that  only  such  inventions  are  named  as  involved 
new  ideas,  or  those  which  have  been  remarkably  popular,  to  wit: 
Zadock  Harris,  of  New  York,  March  17, 1819;  Henry'  Burden,  in  1819; 
the  Hingham  self  holding  plow,  of  Massjicbusetts,  about  1823;  David 
Hitchcock,  of  New  York,  July  16, 1823;  Joel  Nourse,  of  Massachusetts, 
about  1827 ;  the  McCormick  plow;  John  iMeans,  in  1831 ;  David  Prouty, 
in  1831;  James  Jacobs,  July  8,  1834;  the  PeekskiU  plows,  in  1835; 
Daniel  Webster,  in  1836-^37 ;  Samuel  Witherow  and  Da\id  Price,  Penn- 
sylvania, in  1839 ;  Cjtus  Alger,  of  Boston,  in  1839 ;  F.  D.  Burrall,  of 
New  York,  in  1843;  Governor  Hoi  brook,  of  Vermont,  in  1845;  Samuel  A. 
Knox,  of  Massachusetts,  in  1852;  H.  M.  Piatt,  in  1858;  Mr.  Mead,  of 
Connecticut,  in  1863;  Dr.  Grant^s  new  plough  for  deep  tillage. 

The  first  idea  of  the  plow  was  a  crooked  stick,  of  which  various  forms 
were  in  use.  Then  came  the  provision  of  an  iron  point  to  the  plow.  Up 
to  this  time  the  crooked  sticks  used  were  on  the  princi]>lo  of  the  double 
mold-board;  they  threw  off  the  earth  on  each  side.  The  next  step  was 
to  hew  o&  one  side  of  the  stick,  so  as  to  throw  out  the  earth  only  on  one 
side,  approximating  to  a  (Single  mold-board.  Then  the  plow  became  a 
simple  wedge,  the  land  side  being  nearly  parallel  with  the  line  of  Uie 
plow's  motion,  the  other  moving  the  furrow  still  to  the  right,  but  leav- 
ing the  furrow  standing  on  edge.  Then  the  wedge  was  gradually  twisted 
so  as  to  regularly  invert  the  furrow.  Jefferson  and  Small  discovered 
the  importance  of  straight  lines,  running  from  the  sole  to  the  top  of  the 
share  and  mold-board.  Colonel  Pickering  was  the  first  to  discover  the 
importance  of  a  straight  line  running  from  the  front  to  the  rear.  Jethro 
Wood  discovered  that  all  the  lines  running  from  front  to  rear  should  be 
straight  Mr.  Knox  first  discovered  a  method  of  laying  down  aD  the 
lines  of  a  plow  on  a  plane  surface.  John  Mears  first  discovered  the  im- 
portance of  a  center  draught,  and  pointed  out  the  practical  means  of 
obtaining  it  by  the  inclination  of  the  land  side  inward.  Aaron  Smith 
was  the  first  to  adapt  two  plows  to  work  weU  together,  one  of  which  threw 
two  or  three  inches  of  the  surface  into  the  bottom  of  the  preceding 
furrow,  and  the  other  covered  it  with  the  lower  earth.  Finally,  Gov- 
ernor Holbrook  has  invented  a  method  by  which  plows  of  any  size  may 
be  made  symmetrical,  either  convex  or  concave,  in  such  a  way  as  to 
insure  the  complete  pulverization  of  the  soil. 

HICHIGAIf. 

MICmaAN  STATE  AOBIOULTXmAL  COLLEGE. 

The  secretary  of  the  State  Board  of  Agriculture,  Sanford  Howard, 
reports  that  this  institution  has  been  comparatively  prosperous  during 
the  year,  though  the  accommodations  have  not  been  equal  to  the  de- 
mands of  students  for  admission,  the  limited  appropriation  affording  no 


Pigitized  by 


Google 


STATE  KEPOKTS   OP  AGRICULTURE.  497 

surplus  above  the  current  expenses  for  the  erection  of  a^lditional  build- 
ings, while  the  revenue  of  the  college  from  the  sale  of  swamp  lands  has 
beeu  sufficient  only  to  relieve  the  more  pressing  wants  of  the  institution 
in  repairs,  shelter  for  stock,  greenhouse,  &c.  The  products  of  the  farm 
were  84,874  72;  expenditures,  $.5,09G  23;  and  of  the  horticultural  depart- 
ment, $1,0C7  12;  expenditures,  $1,517  12 — the  excess  of  the  latter  being 
incurred  for  orchards,  nurseries,  &c, 

THE  MICHIGAN  STATE  ACrSICULTUKAIi  SOCIETY. 

This  society  is  reported  to  be  iu  a  flourishing  condition,  and  acting  in 
harmony  with  the  State  Board  of  Agriculture  and  the  State  Agricidtural 
College.  The  total  available  funds  of  the  society,  jauuarv  1,  1867,  were 
$12,067  37;  receipts  during  the  year.  $23,778  90— total,  $35,846  36;  ex- 
penditures, 828,575  56;  balance  on  hand,  $7,270  80,  which,  added  to 
value  of  buildings  and  fixtures  on  fair  grounds,  $13,407  24,  makes  the 
total  assets,  January  1,  1868,  $20,678  04.  The  premium  list  of  1867 
reached  $7,467  75,  and  the  number  of  entries  made  at  the  State  Fair 
2,166 — the  largest  since  1859. 

JNTECESSITY  FOB  IMPROVED  CULTTJEE. 

The  secretary  of  the  society,  E.  F.  Johnstone,  mges  the  importance 
of  greater  attention  to  means  which  sliall  induce  inquiry  and  investiga- 
tion relative  to  the  improvement  of  farm  lands,  and  stimulate  higher 
cultivation  generally.  Ele  says  that  when  the  attention  of  the  farming 
community  has  been  addressed  almost  entirely  to  the  improvement  and 
cidtlvation  of  the*  surface,  it  has  become  evident  that  thx*  improvement 
and  amelioration  of  both  surface  and  subsoil  must  hereafter  become  a 
necessary  part  of  the  business  of  the  farmer,  and  the  question  is  sug- 
gested :  "Is  it  not  the  duty  of  the  society  to  devise  means  and  ways  by 
which  it  can  promote  a  more  thorough  and  perfi^ct  system  of  treatment 
of  land  than  now  prevails?"  The  premiums  offered  on  farms  have  already 
done  something  in  this  direction,  and  the  example  has  been  followed 
with  remarkable  success  by  some  of  the  county  societies.  The  holding  of 
farmers'  State  conventitms  is  recommended  as  another  means  of  awaken- 
ing a  more  general  interest  in  the  necessity  for  an  improved  system  of 
culture. 

PKE^nUM  FAEMS. 

The  committee  on  faniis,  in  reporting  the  awards  made,  remark  that, 
up  to  the  present  time,  the  general  system  of  agriculture  iu  Michigan 
has  been  largely  governed  by  the  necessity  which  ha^  compelled  each 
fanner  to  ai)ply  all  his  abilities  to  the  clearuig  and  amelioration  of  the 
surface  of  his  land.  Tlie  greater  the  surface  he  could  till,  the  more  his 
returns.  But  the  time  has  come  when  this  system  must  be  changed,  the 
necessity  for  which  is  indicated  by  the  decreased  i)roduction  of  fields 
longest  under  cultivation.  Farms  that  formerly  pr6duced  thirty  to  forty 
bushels  of  the  choicest  wheat  to  the  acre  now  seldom  yield  over  twenty 
to  twenty-five,  and  in  many  cases  the  quality  is  inferior;  and  where  this 
yield  is  exceeded,  it  is  upon  the  new  and  recently  cleared  lands,  where 
the  soil  is  yet  rich  in  the  elements  of  fertility  with  which  nature  has 
supplied  the  surface. 

The  first  premium  farm  lies  in  Webster  Township,  and  contains  520 
acres,  365  of  which  are  improved.  The  soil  is  generally  rich  loam,  inter- 
mixed with  white  clay,  known  as  burr-oak  soil.  The  system  of  tillage 
32 
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is  to  xnanui'c  each  year,  at  the  rate  of  forty  acres  of  sod  land,  and  to 
break  it  up  to  the  depth  of  cii^ht  or  nine  inches.  The  field  is  planted 
with  com;  next  year  barley  is  sown,  the  hoed  corn  prec-eding  render- 
ing the  soil  clean,  and  peculiarly  adapting  it  to  this  grain.  \Vlieat 
follows  the  barley.  AMieat  and  barley  are  drilled  in,  two  bushels  to  the 
acre ;  but  the  drilling  is  done  both  ways,  the  drill  l)eing  gauged  to  sow 
a  bushel  per  acre  each  way.  Grass,  barley,  and  corn  are  plastered,  but 
it  is  thought  that  i^laster  fnjures  wheat.  The  yield  of  wheat  was  twenty- 
five  bushels  per  acre,  and  never  falls  below  twenty  bushels;  barley 
thirty-five  bushels  per  acre  for  the  past  three  years.  The  com  grown  is 
the  eight  rowed  white  tiint.  Crops  average  from  fifty  to  seventy-five 
bushels.  Wheat,  barley,  and  wool  arc  the  leading  money  products. 
Total  productions  $G,394 ;  family  support,  labor,  expenses,  &c.,  83,010, 
The  product  of  the  farm  averages  $17  50  per  aere  of  improved  land,  or 
$9  25  per  acre  net  income. 

The  second  premium  farm  lies  in  the  town  of  Avon,  contains  3-iO  acres, 
275  improved;  soil  medium  light  sand,  with  a  large  traet  of  bottom-land, 
resting  on  a  somewhat  compact  gravelly  subsoil.  The  practice  on  this 
farm  is  to  break  up  to  the  depth  of  seven  or  eight  inches :  the  land  is 
seeded  to  clover,  the  manure  Irom  the  barn  ha\ing  been  drawn  out  as 
fast  as  made,  the  amount  thus  applied  being  equal  to  ten  loads  per  acre. 
The  field  is  planted  with  corn,  which  yield^  thirty-five  to  forty  bushels 
per  acre.  The  next  year  either  oats  or  barley  is  grown,  the  former  pre- 
ferred^ and  yielding  thirty  bushels  per  acre.  Wheat  follows,  the  stub- 
ble bemg  plowed  under,  and  this  crop  yields  an  average  of  twelve  bush- 
els per  acre.  After  wheat  the  field  is  seeded  to  clover,  intermixed  with 
timothy.  This  farm  has  derived  much  benefit  from  •liberal  manuring 
and  plowing  under  heavy  crops  of  clover.  The  wheat  crop  was  increased 
from  nine  to  an  average  of  twelve  bushels  per  acre  by  plowing  under  a 
crop  of  Hungarian  grass  just  previous  to  the  sowing  of  the  wheat  in 
the  fall.  Wlieat  and  com  are  the  heaviest  money  crops.  Total  products 
$4,069  99,  or  an  average  of  $14:  SO  per  acre ;  expenditures,  including 
family  support,  &c.,  $1,7(J4  70,  leaving  a  balance  of  $2,395  29,  or  a  net 
dividend  of  $8  40  per  acre. 

A  medal  was  awarded  to  a  fann  of  200  acres,  170  improved,  situated 
in  Eichfield.  The  soil  of  this  farm  is  clayey,  with  a  mixture  of  gravedly 
loam.  The  system  of  tillage  is  to  plow  and  cultivate  sod  ground  and 
plant  with  corn,  followed  by  oats.  The  field  then  lies  from  three  to  five 
years  in  grass  before  it  is  summer-fallowed  for  wheat.  The  wheat  is  then 
seeded,  and  it  is  allowed  to  lie  till  it  is  rcixdy  to  take  up  for  com.  There 
is  no  regular  rotation.  This  system  has  been  adopted  as  the  best  for 
clearing  the  surface  of  a  heavy-timbered  farm.  During  the  past  year 
there  were  twenty-four  acres  in  corn,  fifteen  in  oats,  seven  in  spring 
wheat,  and  four  in  winter  wheat ;  the  remainder,  one  hundred  and  twenty 
acres,  was  in  grass,  of  which  forty-five  acres  were  mowed  for  hay.  Total 
productions,  including  consumption  of  family,  $3,373  90,  or  $19  25  per 
acre;  expenses,  including  supx)ort  of  family,  $1,190  85,  or  $7  per  acre. 
Surplus,  $2,183  05,  or  a  net  product  of  $12  25  per  acre. 

DRAINAGE. 

The  committee  on  drainage  give  the  the  following  practical  illustra- 
tion of  the  advantages  of  this  system  of  reclaiming  lands:  The  lands 
subjec*ted  to  drainage  consisted  of  twenty-five  acres  of  swales,  produc- 
tive of  the  coarsest  vegetation,  \iz:  bog  grass,  flags,  rashes,  and  other 
worthless  rubbish.    About  eight  hundred  yards  of  tile  were  laid,  at  an 
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a;:C^regatc  expense  of  $480.  The  grass  products  of  the  field  the  iirst  year 
rt  ached  $1,570.  Expenses,  $541  25;  drainage,  $480— $1,021  25;  leaving 
a  net  profit  the  first  year  of  $548  75,  Second  year.  productK  81,425; 
xponses,  $550 — ^net  profit  $975,  These  returns  are  urom  land  yielding 
nothing  before  drainage. 

OBCHABDS. 

The  t>reniium  on  apple  orchards  was  awarded  to  a  three-acre  orchard 
at  Ypsilanti,  on  the  south  bank  of  the  Huron  Eiver,  at  an  elevation  of 
seventy-five  to  eighty  feet  above  its  surface ;  soil,  a  sandy  loam ;  oak 
openings.  In  1846  one  hundred  and  twenty  trees  were  set,  thirty  feet 
apart,  at  right  angles,  embracing  ten  Baldwins,  ten  Spitzenburgs,  eight 
Greenings,  eight  Green  Newtown  Pippins,  six  Winter  Swaarg,  eight 
Winter  Pearmains,  six  Fall  Pippins,  and  four  each  of  Golden  Eusset, 
New  York  Pippin,  Twenty-ounce  Pippin,  Black  Gilliflower  and  Eed 
Gilliflower,  Pennock's  Eed  Winter,  Seek-no-further,  and  Vandevere;  the 
remainder  choice  summer  apples.  Two  trees  were  lost  the  first  year, 
and  two  the  second,  which  were  replaced  with  the  Northern  Spy.  The 
ground  was  manured  in  the  spring  of  1846,  twenty  loads  to  the  acre,  and 
a  good  crop  of  com  raised.  The  next  year  sown  to  whexit,  and  seeded 
to  clover,  remaining  in  this  condition  four  years,  and  kept  most  of  the 
time  for  pasture.  In  1851  it  was  again  manured  and  planted  with  com, 
raising  a  better  crop  than  the  previous  one.  Next  year  it  was  sown  with 
wheat  and  seeded  down^  in  which  condition  it  remained  ten  years,  hay 
being[  taken  off  but  twice  during  the  time,  and  kept  for  pasture  the 
remainder  of  the  time,  being  top-4ressed  with  twenty  loads  of  barn-yard 
manure  at  intervals  of  three  or  four  years.  The  trees  were  large  when 
set  out,  and  commenced  bearing  fruit  the  fourth  year,  and  have  steadily 
increased  up  to  the  present  time.  The  cold  winter  of  1855-'56  killed 
three  B^dwins  and  two  Pearmains.  In  1858  the  following  varieties  were 
cut  off  and  grafted:  all  the  summer  apples  except  six,  and  Pennock's 
Bed  Winter,  Twenty-ounce  Pippin,  Black  Gilliflower  and  Eed  Gilliflower, 
Winter  Pearmain,  and  Vandevere ^  and  grafts  were  set  of  the  following: 
Steele's  Eed  Winter,  Baldwin,  Spitzenburg,  Northern  Spy,  King  Apple, 
and  Greening,  and  all  did  well  except  those  grafted  on  the  Winter  Pear- 
main. 

In  sotting  out  an  orchard,  the  owner  of  the  foregoing  recommends 
that  trees  be  grown  at  home,  the  nearer  to  the  prospective  orchard  the 
better.  Soil  and  climate  are  essential  elements  in  growing  trees,  and  a 
similarity  in  these  important  agencies  should  always  exist  between  the 
place  where  the  young  trees  were  propagated  and  that  where  they  are  to 
be  set  in  the  orchard.  He  thinks  top-dressing  with  barn-yard  manure 
the  only  reliable  course  in  keeping  up  the  proper  standard  of  fertility  to 
produce  a  crop  of  fruit  of  good  quality,  and  the  less  the  ground  is  plowed 
after  the  trees  are  matured  the  better  for  them.  Young  fibrous  roots 
nm  in  every  direction,  and  approach  the  surface  in  search  of  food,  which 
the  plow  destroys. 

TBEABWELL,  DEIHLy  AND  SOXJLE  WHEAT 

The  causes  of  the  deficiency  in  the  wheat  crop  of  Michigan  for  i867 
are  stated  by  the  seoietary  ot  the  Board  of  Agriculture  to  have  been 
the  midge,  the  Hessian  fly,  and  winter-killing,  much  the  greater  portion 
being  chargeable  to  the  first-named  insect  The  wheat  crop  of  the  State 
has  been  seriously  diminished  by  the  ravages  of  this  insect  in  previous 
years,  and  it  is  known  thAt  eomo  varietieB  of  wheat  have  sufibred  more 
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than  others  from  its  attacks.  The  Soule  wheat  seems  especially  liable 
to  injury  from  this  caose.  and  it  becomes  a  question  whether  the  culti- 
vation of  this  variety  snould  be  continued.  The  Treadwell  and  the 
Deihl  were  substituted  witjh  advantage  the  preceding  year,  being  com- 
paratively little  injured  by  the  midge,  and  generally  yielded  weU.  Of 
these  two  varieties,  the  TreadweU  is  represented  to  be  the  more  hardy, 
and  better  adapted  to  ground  not  thoroughly  prepared ;  while  the  Deihl 
is  a  somewhat  whiter  ginin,  and  under  favorable  circumstances  will  yield 
as  well  as  the  former*  Several  instances  are  reported  where  the  Tread- 
weU wheat  yielded  twenty-five  to  thirty  bushelia  to  the  acre,  being  nearly 
exempt  from  injury  by  the  midge,  though  the  Soule  wheat,  growing  in 
dose  proximity,  was  nearly  ruined  by  that  insect,  and  the  opinion  is  ex- 
pressed that,  had  the  Treadwell  and  the  Deihl  variety  been  sown 
instead  of  the  Soule,  the  result  would  have  been  millions  of  dollars  to 
the  advantage  of  the  fanners  of  Michigan. 

sosanuM  is  MioinaAN. 

At  the  annual  meeting  of  the  Sugar-Growers'  Association,  it  was  gen- 
erally concluded  that  the  Otaheitan  variety  is  the  best  for  sugar,  and  the 
Chinese  variety  for  sirup;  that  the  best  method  for  the  cultivation  of 
the  plant  is  sufficiently  known  to  insure  a  crop ;  that  the  most  econom- 
ical and  the  safest  methods  of  harvesting  the  cane,  and  of  caring  forit  when 
harvested,  are  now  so  weU  known  that  the  valuable  properties  of  this 
plant  need  not  suffer  deterioration  from  handling  in  an  improper  manner : 
that  the  best  and  safest  treatment  of  the  cane,  and  of  the  expressea 
juice  when  at  the  mill,  does  not  seem  to  be  definitely  settled,  the  prac- 
tice in  this  respect  being  not  generally  the  same  among  cultivators  and 
manufacturers,  and  more  thorough  examination  is  requisite  in  this  direc- 
tion ;  tliat  the  rapid  boiling  of  the  purified  juice  in  shallow  pans^  afford- 
ing a  very  full  exposure  of  the  sirup  to  the  atmosphere  while  boilmg  and 
cooling,  promotes  speedy  granulation  imder  ordinarily  skillftil  manage- 
ment ;  that  the  sirup,  when  skillfully  treated,  will  readily  granulate  and 
fiimish  a  sugar  of  lugh,  dry  quality,  without  the  introduction  of  foreign 
sugars ;  that  the  quality  of  the  sugar,  as  to  strength  or  weakness,  is  de- 
termined by  the  skiDfulness  of  the  grower  and  manufacturer;  and  that 
the  crop  can  be  grown  for  sugar,  and  the  production  be  sufficient  in  quantity 
to  insure  abundant  profits,  if  treated  according  to  the  best  methods 
known. 

The  uit?erest  in  the  sorghum  crop  is  represented  as  having  been  stead- 
ily on  the  increase  in  Michigan,  though  the  season  of  18C7  was  the  most 
unfavorable  one  known  since  the  into)duction  of  the  plant.  The  yield 
in  the  State  was  estimated  at  400,000  gallons,  or  about  half  the  yield  of 
the  preceding  year^  the  cane  having  been  harv^ested  in  an  immature  state 
and  the  yield  of  sirup  of  course  diminished.  The  quality  of  the  sirup  is 
said  to  be  improving  annually. 

CHEBSE-MAKINa  IN  MIOHiaAN. 

The  business  of  cheese-making  by  the  factory  system  has  rapidly  in 
creased  within  a  year  or  two  in  this  State,  and  nearly  enough  was  manu- 
factured in  18G7  to  supply  the  demand  for  home  consumption,  and  there 
is  promise  of  a  surplus  for  export  in  1808.  One  factory,  at  Fairfield,  re- 
ceiveil  during  the  season  2,051,625  pounds  of  milk  from  an  average  of 
470  cows,  being  an  average  of  4,370  pounds  of  milk  to  each  cow,  making 
460  pounds  of  cured  cheese  per  cow,  which  nets  12  cents  per  pound,  oi 
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855  20  per  cow.  The  whey  was  fed  to  hogs  at  the  factory,  netting  the 
patrons  about  $1  per  cow.  It  takes  8.7  pounds  of  milk  to  make  one  of 
gieen  cheese,  and  0 J  pounds  for  one  pound  of  cured  cheese.  The  rule 
is  to  make  cheese  for  patrons  at  1^  cent  perpound  and  the  whey,  or  If 
cent  per  pound  and  feed  the  whey'to  patrons'  hogs. 

Ski't)ir7nilJc  cheese, — It  is  claimed  that  the  most  palatable  cheese  is  not 
necessarily  that  which  is  richest  in  butter ;  that  American  cheese  is  richer 
in  butter  than  it  need  be,  and  that  the  butter  cannot  be  retained  in  the 
curds;  that  the  i)rice  ot  butter  is  greatly  in  excess  of  that  of  cheese, 
and  that,  in  consequence,  we  are  annually  throwing  away  millions  of 
dollars — a  loss  which,  it  is  said,  may  be  remedied  by  the  establishment 
of  butter  factories  in  connection  with  cheese  manufaeture.  With  a  \iew 
to  this  economy,  a  combined  establishment  has  been  started  at  Ceresco, 
Michigan.  Operations  commenced  with  45  cows,  gradually  increased  to 
85,  and  the  whole  amount  of  milk  received  during  the  season  was  563,238 
pounds;  amount  of  butter  made,  17,318  pounds;  cured  cheese,  42,514 
pounds.  The  butter  sold  for  a  little  over  30  cents  per  pound,  and  the 
cheese  at  14  cents.  The  quality  of  this  skim-milk  cheese  is  stated  by  Pro- 
fessor Kedzie  to  be  a«  good  as  the  average  of  country-made  cheese  man- 
ufactured from  whole  milk,  and  contains  three  times  as  much  butter  as 
does  the  English  skim-mUk  cheese,  and  only  four  per  cent,  less  than  the 
"Double  Gloucester,"  which  is  made  by  adding  the  milk  and  cream  of 
the  evening  to  the  fresh  milk  of  the  morning.  The  famous  Cheddar 
cheese,  also,  contains  only  12^  per  cent,  more  of  butter  than  does  this 
American  SKim-milk  cheese. 

Cattses  of  bad  flavor  of  Amerwan  cheese. — ^Mr.  Weeks,  secretary  of  the 
Americap  Dairymen's  Association,  in  a  paper  read  before  the  annual 
meeting,  held  at  Utica,  gives  the  following  as  the  most  serious  causes 
of  the  bad  flavor  of  American  factory  cheese :  1.  Unclean  milk.  2.  Dis- 
eased milk.  3.  Cows  eating  objectionable  weeds,  imparting  bad  flavor 
to  the  mUk,  and  thence  to  the  cheese.  4.  Cows  being  chaied  by  dogs^ 
or  otherwise  overdriven,  rendering  the  milk  feverish  and  unnaturaL  5. 
Failure  to  remove  natural  heat  from  the  milk.  6.  Impure  annotto.  7. 
Bad  rennets.  8.  Curds  insufficiently  cooked,  which  in  our  warm  climate 
will  almost  invariably  lose  their  sweet  flavor.  9.  Curds  too  lightly  salted. 
10.  Salting  curds  while  too  warm  and  tao  damp.  11.  Putting  curdfl 
into  the  hoops  and  to  press  before  they  are  properly  cooled.  12.  Expos- 
ure of  cheese  to  too  high  a  temperature  while  curing.  There  £tre  other 
things  also  whidi  induce  bad  flavor^  as  foul  cows  and  milking  utensils, 
tainted  pails  and  unclean  surroundings  of  the  factory,  all  of  which  have 
their  influence,  and  a  most  injurious  influence  it  is. 

THE  POTATO  BUa. 

James  Bernard  states  that  he  has  learned  how  to  manage  the  potato  bug 
{Doryphora  decemrlineata.)  He  observed  that  in  one  patch  of  potatoes  sev- 
eral rows  were  nearly  stripped  of  their  leaves,  while  the  other  rows  in 
the  same  patch  were  scarcely  touched.  These  rows  were  of  different 
varieties,  and  he  thinks  the  insects  have  a  preference,  and  will  devour 
one  variety  before  commencing  on  others.  His  plan  is  to  plant  first  such 
varieties  as  the  insects  like  best,  which  win  attract  the  beetles  when  com- 
ing from  their  winter  sleep :  and  then  to  plant  his  other  varieties,  and,  as 
the  beetles  wiU  not  leave  their  first  location  while  there  is  anything  left 
to  eat,  the  later-planted  kinds  will  grow  out  of  their  way  before  being 
molested.  Illustrating  this  theory,  one  patch  on  Mr.  Bernard's  farm  was 
completely  stripped,  the  foliage  ana  stalks  being  literally  devoured,  while 
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those  planted  later  were  unmjured.  It  is  probable  that  any  variety 
planted  quite  early  will  answer  equally  well,  as  the  beetles,  when  once 
located,  are  not  inclined  to  remove  far,  either  fi:om  sluggidmess  or  de- 
votion to  their  young,  and  will  continue  to  devour  the  steJk  down  to  the 
tubers,  eating  holes  into  the  latter;  while  another  patch,  not  thirty  rods 
distant,  may  remain  untouched. 

BUYTNa  Ain>  SBLLINa  WOOL. 

At  the  ]\)[ichigan  State  Agricultural  Convention,  the  following  rule& 
govemiug  sales  of  wool,  were  adopted :  1.  Sheep  ^ould  not  be  allowed 
access  to  straw  stacks,  especially  of  barley  or  bearded  wheat.  2.  All 
sheep,  except  perhaps  bucks,  should  be  well  washed  if  practicable  in  a 
running  stream,  and  as  early  in  the  spring  as  the  weather  will  i)ermit. 
3.  Sheep  should  be  sheared,  weather  and  other  circumstances  i)ennit- 
ting,  within  six  to  ten  days  after  washing.  4.  At  the  time  of  shearing 
the  fleeces  should  be  carefully  rolled  up,  without  being  too  tightly  pressed^ 
wound  with  light-colored,  strong  twine,  put  twice  each  way  round  the 
fleece,  carefully  excluding  all  dead  wool  and  unwashed  tags.  5.  Bea- 
sonable  deductions  should  be  made  on  account  of  unwashed  or  other^ 
wise  unmerchantable  condition — ^tliis  deduction  to  be  determined,  how- 
ever, according  to  the  condition  and  quality  in  each  case,  and  not  by 
any  arbitrary  rule  of  deduction,  to  be  applied  indiscriminately  to  all 
cases. 

IRRiaATION. 

In  a  lecture  upon  this  subject  Professor  Coleman  gives  an  account  ot 
the  practice  of  irrigation  on  a  farm  at  Brattleboro^,  Vermont.  The  fieunn 
IB  situated  on  a  high  hill,  near  the  summit  of  which  is  a  basin  compris- 
ing several  acres,  formerly  a  boggy  swamp,  and  the  source  of  a  small 
stream  running  through  the  fields  below.  By  making  a  dam  of  a  few  feet  in 
height  along  the  lower  edge  of  the  swamp,  a  reservoir  is  formed,  which 
holds  a  large  quantity  of  water.  From  this  reservoir  water  can  be  taken 
over  the  greater  part  of  the  farm,  and  might  be  carried  over  portions  ot 
adjoining  farms.  About  seventy  acres  are  irrigated,  though  the  watei 
is  not  let  on  the  whole  tract  every  year,  irrigation  being  practiced  only 
with  the  grass  crop.  The  water,  soon  after  leaving  the  reservoir,  is 
divided  into  sever^  main  channels,  by  which  it  is  carried  to  different 
fields,  where  it  is  made  to  flow  in  thin  sheets  over  the  grass.  The  water 
is  let  on  in  the  spring  before  the  snow  is  gone,  the  effect  of  which  is  to 
melt  the  snow  next  the  ground,  making  a  space  between  the  snow  and 
the  grass.  The  water  thaws  tne  ground,  and  the  heat  thus  imparted 
starts  the  grass,  so  that,  by  the  time  the  fields  are  bare,  they  become 
beautifully  green.  The  water  is  kept  running  on  the  grass  till  about  two 
weeks  before  haying.  It  does  not  run  constantly  on  the  same  ground, 
but  as  required.  J^  soon  as  the  first  crop  of  grass  has  been  cut,  the 
water  is  flushed  over  the  ground,  and  the  gray  stubble  is  soon  hidden 
by  a  luxuriant  second  growth.  Most  of  the  irrigated  lands  produce  one 
and  a  half  to  two  tons  of  hay  per  acre  the  first  cutting,  mih  an  after- 
growth of  a  half  to  three-quarters  of  a  ton.  Water  should  not  be  let  on 
the  meadow  very  early,  if  the  ground  is  bare,  lest  the  grass  be  destroyed 
by  freezing.  It  has  been  demonstrated  here  that  land  may  be  kept  in 
giuss  permanently  by  irrigation,  with  increasing  fertility  aaid  product- 
i\eness. 

In  the  discussion  which  followed  Professor  Coleman's  lecture,  it  was 


Digitized  by  LjOOQIC 


STATE  REPOETS  OP  AGRICULTURE/  503 

Baid  that  the  trampling  of  sheep  did  much  to  benefit  clover,  by  consoli- 
dating the  land,  just  as  the  old  agriculturists  had  found  their  clover  best 
on  the  headlands  which  had  been  trampled  by  horses. 

BONE-DUST  AND  SUPERPHOSPHATE  OF  LIME. 

A  committee  of  the  Calhoun  County  Agricultural  Society  report  upon 
the  value  of  these  fertilizers,  recommendmg  them  as  requisite  in  restor- 
ing to  the  soil  properties  exhausted  under  Qie  system  of  cropping  gen- 
erally practiced  in  the  wheat-growing  States.  An  analysis  of  the  grain 
of  wheat,  that  part  of  the  plant  which  is  not  again  returned  to  the  soil, 
shows  that  nearly  fifty  per  cent,  of  the  ash  constituent  is  phosphoric 
acid,  and  this  is  equally  true  of  nearly  all  the  cereal  crops.  When  it  is 
considered  that  our  most  fertile  soils  contain  a  very  small  percentage 
of  this  essential  element,  and  that  in  many  soils  there  is  scarcely  a  trace, 
its  real  importance  in  an  agricultural  point  of  view  cannot  be  questioned. 
Under  our  system  of  cropping,  the  mineral  elements  first  exlmusted  are 
the  phosphates,  and,  while  conceding  that  no  special  manure  can  be  re- 
garded as  a  substitute  for  barn-yard  manure,  the  question  arises,  can 
the  farm  be  made  to  sustain  its  productiveness  by  Uie  use  of  manures 
made  solely  from  the  products  of  the  farm  f  Every  bushel  of  grain  and 
roots,  every  j>oxmd  of  cheese,  butter,  and  wool,  every  ton  of  hay  and 
straw  sold,  carries  away  a  portion  of  the  organic  mineral  elements  of  the 
soil ;  and,  if  something  is  not  added  to  supply  this  deficiency  beyond 
the  ordinary  accumulations  of  the  bam-yard,  gn^tial  but  certain  dete- 
rioration of  the  soil  must  necessarily  follow.  The  largely  increased  yield 
of  wheat  by  the  use  of  clover  and  plaster  on  fields  partially  exhausted  by 
tillage,  the  clover  being  plowed  under  as  a  green  crop,  has  led  some 
to  suppose  that  nothing  else  is  needed  to  retain  or  restore  the  fertility  of 
their  land.  Without  doubt  there  are  important  benefits  derived  firom 
the  use  of  clover  and  plaster  as  fertilizers ;  indeed  a  soil  may  have  an 
available  supply  of  minerals  for  a  wheat  crop  of  forty  bushels  per  acre, 
but,  if  deficient  in  ammonia,  the  crop  depending  solely  upon  the  atmo- 
sphere for  its  supply,  the  yield  will  not  exceed  eighteen  or  twenty  bush- 
els, under  the  most  favorable  circumstances  of  weather,  ammomal  ma- 
nures being  necessaiy  to  increase  the  yield.  Yet,  valuable  as  is  the 
clover  crop  in  furnishing  this  essential  organic  matter  to  the  cereal  crop, 
it  adds  no  mineral  matter  to  the  soil.  The  clover  crop  and  the  ordinary 
accumulations  of  the  bam-yard  are  not  sufficient  to  restore  the  mineral 
elements  of  which  the  soil  is  deprived  by  successive  grain  crops,  and  it 
is  necessary  to  resort  to  other  fertilizers  to  restore  this  deficiency. 

The  phosphates,  among  the  mineral  elements,  necessarily  first  disap- 
pearing on  a  wheat  farm,  the  value  of  bone-dust  and  tJie  superphos- 
phates cannot  be  questioned,  the  former  containing  about  fifty  per  cent, 
of  phosphoric  acid.  But  it  will  not  do  to  rely  upon  this  alone,  as  will 
be  apparent  when  the  constituents  of  bone-dust  are  considered.  One 
hundred  pounds  of  raw  bones  may  be  estimated  to  contain  11  pounds 
water,  45  pounds  phosphate  of  lime,  38  pounds  fat  and  gelatine,  of  which 
about  five  pounds  are  nitrogen ;  of  the  phosphates  about  fifty  per  cent, 
are  phosphoric  acid.  If  aS  the  nitrogen  is  preserved,  100  pounds  of 
bones  would  furnish  the  amount  expended  in  growing  a  bushel  of  wheat; 
an  application  of  400  pounds  per  acre  would  famish  only  20  pounds  of 
nitrogen,  about  one-third  the  quantity  contained  in  the  clover,  equaling 
one  ton  of  dry  hay.  The  committee  think  that,  in  connection  with  a 
proper  use  of  clover  as  an  organic  fertilizer,  the  wheat  crop  may  be 
largely  and  profitably  increased  on  impoverished  soils  by  an  application 
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of  300  to  400  poimdii  of  bone-dnst  per  aero }  on  soil«  nob  gi^iatly  mipuv- 
erished  a  smaller  quautity  will  answer. 

It  is  somecuaes  the  case  that  bone-dust,  when  no  other  manures  are 
need,  fails  to  materially  benefit  the  wheat  crop  to  which  it  is  immediately 
applied.  This  is  attributed  chiefly  to  a  deficiency  of  ammonia  5  and 
when  the  wheat  crop,  under  such  circumstances,  is  only  slightly  bene- 
fited, the  clover  sown  the  succeeding  spring,  which  obtains  a  large  pro- 
portion of  its  ammonia  through  its  broad  leaves  from  the  atmosphere, 
will  be  laigely  increased  by  the  decomposing  phosphates  applied  in  the 
fall,  thus  accumulating  ammonia  tor  the  succeeding  wheat  crop.  The 
failure  of  bone-dust  to  benefit  the  crop  to  which  it  is  first  applied  is 
owing  also  to  its  undecomposed  condition.  In  one  instance  given,  500 
pounds  i)er  acre  was  applied  to  com  without  benefit ;  the  second  year  it 
helped  the  com,  and  the  third  year  after  the  application  the  yield  of  wheat 
was  four  bushels  per  acre  greater  than  the  product  of  land  in  the  same 
field  not  so  diessed. 

,  On  soils  where  no  phosphates  have  been  applied,  an  immediate  fertil- 
izer being  needed  tor  a  summer  crop,  a  well-prepared  superi>hosphate  is 
recommended  as  preferable  to  undecomposed  phosphate.  The  effects  of 
a  properly-prepared  superphosphate  upon  a  turnip  crop  are  frequently 
almost  magical,  the  crop  being  increased  four  or  five  fold  by  an  applica- 
fion  of  400  to  500  pounds  per  acre.  When  used  for  wheat  and  clover  it 
should  be  well  mixed  with  the  surface  soil,  in  a  partially  fermented  con- 
dition, before  the  wheat  is  sown.  Ample  time  will  thus  be  given  for  a 
poition  of  the  phosphates  to  be  decomposed,  and  taken  up  in  solution  by 
the  roots  and  plants,  and  organized  in  the  grain.  After  the  wheat  crop 
has  matured,  the  clover  sown  in  the  spring  will  be  still  further  benefited 
by  the  giadual  decomposition.  Ashes,  both  leached  and  unleached,  are 
highly  valuable  as  sulditional  fertilizers  in  furnishing  potash  and  other 
minerals  for  the  cultivated  crops.  In  closing  their  repoit  the  committee 
state  that,  under  the  system  of  cropping  so  widely  prevalent,  the  most 
careful  prei)aration  and  use  of  all  the  available  bones  in  Michigan  will 
not  replace  the  phosphates  withdrawn  from  the  soil  by  the  frequent  re- 
currence of  the  wheat  crop;  and  that,  to  increase  the  productiveness  ot 
their  lands,  farmers  must  lessen  the  proportion  of  acres  annually  devoted 
to  wheat,  keep  more  .stock,  and  thus  manure  more  highly  from  the  pro- 
ducts of  the  faim,  and  with  other  valuable  fertilizers  at  command. 

AGHICULTUHAI.  SOCIETIES — THEIR  OBJECTS  AND  MANAGEMENT. 

An  article  upon  thi?^  subject  states  that  the  Highland  Society  of  Scot- 
land— the  oldest  in  Great  Britain — was  formed  in  1780,  and  that  the  first 
steps  toward  such  organizations  in  this  country  were  taken  shoitly  after 
the  close  of  the  Revolution.  "The  Philadelphia  Society  for  the  Im- 
provement ol'  Aj^'iculture^  was  organized  in  1787,  numbering  among 
its  members  Geor<:e  Washington,  Robert  Morris,  Timothy  Pickering, 
and  other  distingui.shed  men.  ''  The  Massachusetts  Society  for  the  Pro- 
motion of  Agriculture "  was  formed  m  1792,  with  Samuel  Adams  as 
president.  "The  New  York  State  Society  for  the  Promotion  of  Agricul- 
ture, Arts,  and  Manulactures  "  was  organized  in  1703,  with  Chancellor 
Livingston  at  its  head.  County  societies — Berkshire,  Massachusetts, 
taking  the  lead— \^  ere  formed  in  several  States  before  the  close  of  the 
last  ciMitury,  but  it  was  not  until  after  the  war  of  1812  that  these  soci- 
eties became  general.  Before  the  establishment  of  exhibitions,  societies 
directed  their  eli'orts  mainly  to  bringing  oat  papers  or  essays  in  response 
to  questions  i)ropounded,  much  valuable  matter  being  thus  elicitod. 
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Some  bocieties  offered  preuiixims  for  the  introduciiou  of  specimens  of 
breeds  of  domestic  animals,  implements,  seeds,  &c.,  tlionght  to  bo  desir- 
able ;  and,  imder  this  offer,  IVIerino,  Leicester,  and  Texel  sheep,  and 
both  Shorthorn  and  llolstein  cattle  were  introduced  into  Massachu- 
setts. Premiums  were  also  offered  for  experiments.  The  fundamental 
idea  in  the  institution  of  a/2rricultiu:al  societies  was  to  better  the  condi- 
tion of  the  farming  class,  by  introducing  such  improvements  in  husbandry 
as  would  secure  the  best  returns  for  the  outlay  of  labor  and  capital.  Af- 
fording amusement  to  the  peojile,  any  further  than  amusement  could  bo 
derived  from  objc^cts  of  actual  utility,  was  not  contemplated,  and  this 
is  undoubtedly  the  true  groundwork  for  such  associations. 

The  means  by  which  agricultural  societies  can  effect  improvement  are 
enumerated  as  follows:  1.  The  holding  of  exhibitions  at  which  premiums 
are  given  for  specimens  of  8ui)erior  merit  or  excellence  in  the  different 
depaitments  to  which  their  supervision  is  extended.  2.  The  bestowment 
of  money  for  making  exi)eriments  to  settle  doubtful  questions.  3.  The 
publication  of  special  papers  or  essays,  comprising  useful  information* 
Of  these  tlie  holding  of  exhibitions  is  the  most  prominent,  but  not  neces- 
sarily the  most  importiint,  though  many  societies  make  this  the  sole  ob- 
ject. Judgment  is  rcnpiirod  in  the  offering  of  premiums,  and  generally 
the  amount  of  premium  should  be  graduated  by  the  utility  of  the  object 
for  which  it  is  ottered.  It  is  important  to  establish  correct  standards  by 
which  animals  and  thmgs  should  be  judged.  The  mere  use  of  the  word 
beat  does  not  express  an:>1:hing  as  to  what  constitutes  excellence. 

Unusual  prominence  has  of  late  years  been  given  to  the  horse,  and, 
under  the  name  of  "trials  of  speed,''  somo  societies  have  maile  racing 
the  principal  featiu:e  of  their  exhibitions.  The  excitement  incident  to 
these  displays  is  attractive  to  those  who  attend  for  amusement;  but  is 
there  any  real  improvement  effect-ed  by  the^e  premiums  I  What  im- 
provement do  they  make  or  even  intend!  It  frequently  happens  that 
the  winning  horse  is  one  of  little  value  for  any  pun)ose  of  useftdness, 
and  the  offering  of  premiums  for  mere  speed,  if  it  has  any  effect  at  all, 
tends  to  the  production  of  horses  in  which  the  more  useful  prox)erties 
are  found  only  in  an  infeiior  dej^Tee.  An  acquaintance  with  the  manner 
in  which  these  "trials  of  speed"  are  got  ui)  lea<ls  to  the  conclusion  that 
they  are  chiefly  desigiu  d  as  means  for  making  money  for  hotel-keepers, 
horse-dealers,  and  garnbKTs;  and  the  cont<»sts  are,  in  principle,  nothing 
more  than  those  instituted  by  gambling  associations,  where  horses  com- 
pete for  pui-ses.  In  new  of  these  facts,  are  such  displays  calculated  to  im- 
prove either  the  bree<l  of  horses  or  the  morals  of  men  f  The  true  friends 
of  agriculture  are  disgusted  and  stand  aloof,  thus  depriving  the  societies 
of  the  aid  of  the  most  substantial  citizens,  the  class  which  can  alone  be 
depended  upon  for  the  prosecution  of  enteqirises  designtni  for  the  public 
good.  The  horse  need  not  be  excluded  from  these  exhibitions;  he  is  one 
of  the  most  us(»ful  of  our  domestic  animals,  and  his  improvement  should 
not  be  overlooked.  Several  classes  of  horses  are  required,  however,  the 
most  im])ort4int  of  which,  in  this  cooimunity,  is  the  farm  horse;  and  this 
ilso  is  the  class  most  needing  improvement.  Next  in  importance  is  the 
roadster.  One  point  of  merit  in  this  class  is,  of  course,  speed ;  but  the 
fairest  mode  of  testing  the  quality  would  be  to  try  each  horse  by  himself 
in  a  quiet  way;  for,  when  put  u])'on  the  track  in  competition,  the  race  is 
not  always  to  the  swilt,  the  tricks  of  the  jockies  often  having  more  to  do 
with  the  result  than  the  si)eed  of  the  horses. 

It  is  stiid  that  the  people  will  not  att<md  purely  utilitarian  exhibi- 
tions, but  exi>erience  shows  that  this  objection  is  not  valid.  The  New 
York  State  Agricultural  Society  has  form  the  beginning  steadily  refused 
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to  tolerate  any  gambling  or  clap-trap  expedients.  It  has  never  allowed 
trials  of  speed  on  its  grounds,  and  has  never  set  apart  any  more  ground 
for  horses  than  was  required  fairly  to  show  their  gait  5  yet  large  crowds 
have  always  attended  the  exhibitions  of  this  society.  In  Great  Britain 
everything  that  has  not  a  direct  bearing  on  the  improvement  of  agricul- 
ture is  rigidly  excluded  from  the  exhibitions  5  yet  the  people  attend  in  as 
great  numbers,  in  proportion  to  population,  as  they  do  in  this  country. 
At  the  exhibitions  of  our  Canadian  neighbors  they  have  no  trials  of 
speed,  and  aUow  no  private  shows  upon  their  grounds ;  but  their  exhibi- 
tions are  as  well  attended  as  ours.  It  is  unreasonable  to  suppose  tliat 
our  people  are  naturally  so  different  from  those  of  other  countries  that 
they  cannot  be  influenced  by  similar  motives. 

The  subject  of  trotting  and  racing  horses  at  agricultural  exhibitions 
seems  at  last  to  be  attracting  considerable  attention  from  i)erson8  who 
have  the  prosperity  of  agricult  ural  societies  at  heart.  W.  L.  Webber,  in  his 
address  before  the  Saginaw  County  Agricultural  Society,  observed  that, 
"While  an  agriculturSl  society,  conducted  as  it  should  be,  is  productive 
of  manifest  good,  experience  has  proved  that  a  society  under  the  name 
and  guise  of  agricultitre  may,  by  mismangement,  and  by  its  officers 
mistaking  or  forgetting  the  objects  for  which  the  society  was  formed, 
become  rather  an  evil  than  a  blessing  to  the  community.'^  It  is  appa- 
rent that  the  "fast-horse  business"  is  operating  injuriously  on  the  inter- 
ests of  agricultural  societies.  The  meager  display  of  animals  and  articles 
in  general  at  exhibitions  is  attributable  to  the  fact  that  the  public  interest 
is  absorbed  by  the  racing  allowed  on  these  occasions ;  and  it  is  thought 
by  many  that,  unless  this  thing  is  checked,  it  will  ruin  the  societies. 

The  utility  of  exhibitions  depends  very  much  upon  the  systematic 
transaction  of  business.  There  is  usually  too  much  hurry  and  confusion, 
which  might  be  avoided  in  a  great  degree  by  requiring  the  entries  to  be 
made  in  advance.  It  is  advisable  also  that  at  large  shows^  at  least,  the 
awards  be  made  before  the  crowd  is  admitted.  The  offenng  of  premi- 
ums for  the  settlement  of  doubtful  questions,  under  proi>er  direction, 
may  accomplish  much  good ;  and  it  should  be  a  leading  object  to  do 
that  which  cannot  be  done  by  individuals.  Accurate  exx^eriments  are 
always  valuable  to  agricultuiists  in  general,  but  in  most  cases  cause  loss 
to  their  conductors ;  hence  the  peculiar  propriety  of  encouraging  experi- 
ments by  premiums.  Every  zealous  farmer  is  an  experimenter,  but  the 
results  of  his  experiments  are  seldom  known  to  others.  To  prove  that 
a  doubtful  practice  is  Avrong  would  be  as  valuable  to  agriculture  as  to 
prove  it  right ;  but  the  proof  may  be  obtained  fifty  trmes  by  as  many 
farmers,  and  still  the  result  be  unknown  to  all  but  the  exjMjrimenters. 
Premiums  for  experin>ents,  conducted  with  care  and  accuracy^  and  re- 
peated under  dili'erent  circumstances  until  the  point  in  question  is  clearly 
settled,  could  not  fail  greatly  to  promote  the  improvement  of  agriculture. 
The  rei>orts  and  experiments  would  comprise  useful  matter,  and,  in  con- 
nection with  special  papers  and  essays,  would  be  valuable  for  pubUoa- 
tion  by  the  society.  If  officers  of  societies  would  take  tliis  matter  seri- 
ously in  hand,  they  might  greatly  increase  the  usefulness  of  their  associ- 
ations, besides  adding  largely  to  the  fund  of  useful  information. 

omo. 

REPOET  OF  THE  SECRETARY. 

John  H.  Klippart,  corresponding  secretary  of  the  Statue  Board  of 
Agriculture,  says,  in  his  annual  report,  that  while  the  past  twelve  or 
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fifteen  years  have  witnessed  a  greater  revolution  in  Ohio  in  the  introduc- 
tion of  mechanical  forces  into  practical  agriculture  than  the  most  fertile 
imagination  could  have  conceived  at  the  commencement  of  the  present 
century,  there  has  been  no  improvement  in  the  management  of  soil  since 
1850 ;  neither  the  product  per  acre  nor  the  aggregate  yield  has  been 
increased.  No  crop  of  wheat  since  1850  has  yielded  so  many  bushels  aa 
the  product  of  that  year,  and  no  crop  since  has  equaled  the  yield  per 
acre,  while  the  area  in  wheat  has  b^n  regularly  decreasing  up  to  the 
present  year.  He  estimates  that  the  wheat  production  of  the  State  for 
the  years  1864-'65-'66  feU  at  least  3,000,000  bushels  below  the  actual 
home  consumption  for  bread  each  year  after  deducting  reserve  for  seed, 
requiring  an  importation  of  that  amount  annually,  instead  of  exporting 
10,000,000  bushels  as  in  former  years. 

The  acreage  in  com  almost  attained  its  maximum  in  1855,  when  the 
acreage  was  2,205,282  and  the  yield  87,587,434,  against  an  acreage  of 
2,182,789  and  a  yield  of  63,865,162  bushels  in  1867.  But  one  year's  crop 
has  exceeded  that  of  1855 :  it  was  that  of  1860,  aggregating  91,588,704 
bushels  on  an  area  of  2,397,639  acres. 

The  secretary  remarks  that  Ohio  cannot  maintain  her  position  as  an 
agricultural  State,  if  she  fails  to  produce  a  sufficient  supply  of  breadstuffs 
for  her  own  population,  and  suggests  that  experiments  be  instituted  with 
the  vieiv  of  obtaining  an  increased  product  per  acre,  without  materially 
increasing  the  expense  of  cultivation. 

Horse-hoeing  wheat  in  the  spring  has  proved  beneficial  in  Europe,  but 
so  long  as  Americans  undertake  to  grow  two  crops  at  once,  wheat  and 
clover,  it  is  not  probable  that  hoi:se-hoeing  will  find  much  favor ;  though 
it  would  be  much  more  remunerative  to  grow  forty  bushels  per  acre  by 
horse-hoeing  and  grow  the  clover  separate,  than  to  grow  fifteen  oi 
eighteen  btShels  in  connection  with  a  crop  of  clover. 

The  aggregate  acreage  under  cultivation  in  1867  shows  an  increase  of 
only  about  75,000  acres  over  that  of  1858.  The  maximum  number  was 
reached  in  1860,  being  7,405,406;  in  1863  the  amount  had  fallen  to 
6,343,494;  in  1867  it  had  again  increased  to  6,479,659,  but  nearly  a  mil- 
lion of  acres  less  than  in  1858,  while  the  population  had  increased  half  a 
minion. 

Products  0/1867.— ^Vheat,  15,220,726  bushels;  rye,  1,023,520  bushels; 
buckwheat,  590,294  bushels  J  oats,  18,534,772  bushels ;  bajley,  1,604,226 
bushels;  com,  63,865,102  bushels;  meadow  hay,  1,993,463  tons;  clover 
hay,  286,807  tons :  clover  seed,  147,876  bushels ;  clover  plowed  under 
for  manure,  26,827  acres;  flax,  10,523,876  pounds  of  fiber,  and  726,517 
bushels  of  seed;  iK)tatoes,  5,794,797  bushels;  tobacco,  11,589,355 
pounds ;  butter.  34,833,604  pounds ;  cheese,  19,985,486  pounds ;  sorghum 
sirup,  1,255,807  gallons;  sorghimi  sugar,  20,094  pounds;  maple  sirup, 
339,444  gallons;  maple  sugar,  2,655,881  pounds;  grapes,  4,558,707 
pounds ;  wine,  291,93^3  gallons ;  grape-vines  planted  during  the  year, 
3,483  acres;  whole  number  of  vines  in  the  State,  6,939  acres;  wooL 
24,844,^1  pounds;  sweet  potatoes,  11,365  bushels;  apples  9,404,642 
bushels;  peaches,  1,402,849  bushels j  pears,  125,702 bushels ;  pasturage, 
4,218,710  acres;  number  of  acres  in  orchards,  340,925;  uncultivated 
lands,  5,838,906  acres :  stone-coal  mined,  46,703,886  bushels;  pig  iron 
manufactured,  1^887,584  tons, 

Fami  Steele.— koTseBy  698^909:  cattle,  1,504,558;  mules,  25,272;  sheep, 
7,622,405;  hogs,  1,807,594;  dogs,  176,807:  sheep  kiUed  by  dogs, 
34,141;  injured,  19,416;  aggregate  amount  or  injury  to  sheep  by  dogs, 
$123,827  54, 
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THE  MADISON  COUNTY  CATTLE  aALES. 

The  aggregate  number  of  cattle  and  other  stock  sold  at  the  monthly 
sales  in  Madison  County  during  the  year  1867  was  3,713  head,  divided 
as  follows:  Three-year-old  cattle,  643;  two-year-old  cattle,  1,664;  one- 
year-old  cattle,  632;  dry  and  fat  cows,  193;  milch  cows  and  calves,  46; 
two-year-old  heifers,  21;  one-year  old  heii'ers,  29;  calves,  10;  bulls,  3; 
oxen,  86  yokes ;  sheep,  236 ;  mules,  23.  Average  weights  and  prices  for 
the  year:  tbree-year-old  cattle,  1,129  pounds;  price,  $71  40;  two-year- 
old  cattle,  902  pounds;  price,  $48  54;  one-year-old  cattle,  594  pounds; 
price,  $29  50 ;  dry  and  fat  cows,  972  pounds ;  price,  $39  74;  milch  cows 
and  calves,  price,  $52  20;  two-year-old  heiters,  732  pounds ;  price,  $32  71; 
one-year-old  heit'ers,  528  pounds;  price,  $17  60;  calves,  price,  $28  75; 
bulls,  1,200  poimds;  price,  $49  25;  oxen,  2,704  pounds,  per  yoke;  price, 
$186  44;  sheep,  price,  $2  d5:  mules,  price,  Bi}5.  Total  cash  sales, 
$169,582  34,  or  an  average  of  $14,131  86  per  month. 

PEEMlinyi  CE0P3  REPORTED  FROM  COUNTY  SOCIETIBS. 

WltcaL — Henry  Everett,  Van  Wert  County,  raised  on  two  acres  of 
land,  57  J  bushels  of  wheat,  at  a  cost  of  $24  12;  sowed  three  bushels  of 
seed. 

Samuel  Mitchell,  of  BroxNai  County,  raised  on  one  acre  27  bushels  34 
pounds,  at  a  cost  of  $11  28.  Wheat  sold  at  $3  per  bushel— $82  70;  net 
profit,  $71  42.  Variety,  Tappahannock ;  U  bushel  sown,  on  tobacco 
groimd. 

H.  T.  Rinehart,  of  Auglaize  County,  raised  on  seven  acres  191  bushels 
17  pounds,  at  a  cost  of  $71  50.  Wheat  sold  at  $2  per  bushel— $382; 
net  profit,  $310  50,  or  $45  36  per  acre.  Corn  stubble  land,  broken 
in  June,  stirred  in  August,  and  twice  harrowed  and  driUed  Seiitember  1, 
putting  one  bushel  of  seed  to  the  acre. 

Corn. — n.  T.  Rinehart,  of  Auglaize  County,  raised  on  one  acre  81 
bushels  6  pounds  of  com,  worth  $64  86 ;  cost  of  raising,  $8 ;  net  profit, 
$56  S6.  Ground,  an  old  meadow  never  before  plowecl ;  broken  up 
early  in  8i)ring,  so  as  to  freeze  after  plowing,  then  harrowed  well,  and 
planted  13th  May,  plowed  four  times,  commencing  as  soon  as  the  com 
was  large  enough.  Another  acre  yielded  96  bushels  of  com.  The  land 
was  harrowed  and  rolled  until  perfectly  mellow,  furrowed  one  way  and 
drilled,  three  or  four  grains  in  the  hill,  two  feet  apart,  and  plowed  twice, 
three  furrows  in  a  row. 

Eleazer  Abbe,  of  Loi^ain  County,  raised  on  one  acre  eighty-nine  and 
two-fifths  bushels  of  corn.  Ground  never  before  plowed;  broken  up 
in  May,  thoroughly  harrowed  and  planted  without  manure,  four  feet 
apart  each  way ;  cultivated  twice  and  well  hoed. 

M.  V.  Brown,  of  Brown  County,  raised  on  one  acre  77  bushels  of  com, 
worth  $57  50;  expenses,  $10  25;  net  profit,  $47  25;  soil,  a  clay  loam, 
plowed  in  April,  eight  inches;  rows  four  feet  aiiart  each  waj;  seed, 
small,  yellow  com. 

H.  N.  GiUett,  of  Lawrence  County,  raised  on  one  acre  99  bushels  12| 
pounds  of  corn,  on  a  field  which  had  been  under  cultivation  forty-seven 
years  without  man  lu^ ;  river  bottom;  soil  one  fifth  white  oak,  sandy,  clay 
loam;  balance  alluAial,  with  blue  clay  subsoil;  culture,  land  broken 
about  a  foot  deep,  harrowed  once,  and  laid  off  three  feet  nine  inches  each 
way ;  planted  with  Gillett's  improved  com,  worked  each  way  when  quite 
young,  with  cultivator,  hoed  once,  and  thinned  to  two  stalks,  plowed 
twice,  and  just  before  tiie  tassel  api)eared  it  was  worked  by  running  the 
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cultivator  across  the  furrows  of  the  last  plowing,  holding  up  the  side  oi 
the  implement  next  to  the  row,  so  as  to  barely  scarify  the  surface  near 
theconu 

G  eorge  Nichols,  of  Morrow  County,  raised  on  one  acre  90  bushels,  and  on 
five  other  acres  (jO^  bushels  each  of  corn.  The  piece  was  an  old  meadow, 
plowed  and  harrowed,  rowed  one  way,  nearly  four  feet  apart;  plowed 
twice  in  the  row  one  way,  and  hoed  once.  The  first  acre  was  a  black 
loam;  of  the  other  five,  four  were  black  loam,  and  the  remaining  one 
clay ;  no  manure  used. 

Barley. — A.  E.  Hoffman,  of  Van  Wert  County,  raised  on  one  acre  41 
bushels  of  barley,  worth  $41 ;  expenses,  $11 ;  net  profit,  $30.  Land 
plowed  and  harrowed,  sown  broadcast  and  harrowed,  harvested  by  hand, 
threshed  by  machine. 

A.  P.  Rinehart,  of  Auglaize  County,  raised  on  IJ  acre  50  bushels  of 
barley.    Clover  sod,  plowed  in  July,  and  fallowed;  grain  drilled  in. 

Eay. — A.  R.  Taylor,  of  Lorain  County,  cut  from  four  acres  of  bottom 
land  14  tons  of  timothy.  The  grass  stood  tliree  feet  to  four  feet  high, 
and  very  thick.  The  land  was  not  pastured  the  preceding  fall,  which 
Mr.  T.  thinks  adds  twenty-five  per  cent,  to  a  meadow,  especially  if  before 
a  dry  summer. 

Potatoes. — ^A.  E.  Hoffman,  of  Van  Wert  County,  raised  on  one-foxuth 
of  an  acre  40 J  bushels  of  potatoes,  valued  at  $10  50;  expenses,  $11.50. 
Net  profit  $29.  Land  plowed  and  harrowed.  The  potatoes  were  cut 
and  dropped  in  rows ;  hoed  once,  plowed  three  times. 

Hiram  Leget,  of  Morgan  County,  raised  on  one-half  acre  124  bushels 
of  peach-blow  potatoe.s.  Sod  ^ound  of  sandy  character,  plowed  deep 
in  March  and  planted  1st  April ;  drilled  six  inches  apart ;  cultivated 
twice  with  double-shovel  plow,  and  hilled  up  with  No.  4  plow,  placing 
the  seed  deep  in  the  hill.  • 

8.  H.  Scott,  same  county,  raised  on  8S  rods  114  bushels  white  peach- 
blow  potatoes,  valued  at  $114 ;  expenses,  $30  40 ;  net  profit,  $83  GO.  Com 
land,  with  five  loiids  of  manure  spread  on,  and  then  plowed  deep;  planted 
in  drills,  plowed  three  times,  and  hoed  once. 

fl.  N.  Gillett,  of  Lawrence  County,  raised  on  one  acre  IGO  bushels  15J 
pounds  peach-blow  potatoes,  valued  at  $100  25;  expenses,  including 
interest  on  land,  taxes,  &c.,  $32;  net  profit,  $128  25.  Soil,  dark  clay 
loam,  in  places  quite  gravelly.  Planted  middle  of  June,  on  heavy  blue- 
grass  sod  recently  turned. 

Mr.  Gillett  d  vided  one  potato  into  179  sets,  from  which,  after  sprout- 
ing, 67  slips  were  taken,  making  in  all  240  hills,  from  which  ho  har- 
vested 10  bushels  48i  pounds,  after  having  29  hills  robbed  by  thieves. 
The  potato  occupied  eight  rods  of  ground.  Soil,  pond-muck;  crop 
worked  with  hoe  after  breaking  deep  with  the  big  plow.  No  manure 
used. 

Sweet  potatoes. — William  Meyer,  of  Brown  County,  raised  on  nine  rods 
23  bushels  of  Lebanon  yellow  swe^t  potatoes,  at  a  cost  of  about  SO.  Soil, 
light  loam,  without  manure;  plowed  early  in  the  spring,  and  re- 
plowed  dnd  harrowed  mid<lle  of  May,  then  thrown  up  in  ridgc^s  3J  feet 
apart,  and  dressed  over  with  a  hoe^;  the  seed  potatoes  sproutt»d  in  a  hot 
bed,  and  transplanted  20th  of  May ;  plants  set  in  the  center  of  the 
ridges,  18  inches  apart,  and  watered  as  set,  and  afterward  plowed 
twice  with  double  shovel,  and  hoed  twice. 

Sorghum. — A.  E.  ELoflfman,  of  Van  Wert  County,  raised  on  one-fourth 
of  an  acre,  Chinese  oano,  yielding  syrup  valued  at  $20  25,  at  a  cost  of 
$12  25;  net  profit,  $8.  Land  plowed  and  harrowed,  and  planted  in 
hills  about  four  feet  apart. 
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MILK,  BTJTTEE,  AND  CHEESE. 

Milk  aiid  luUer.—TS,.  Baker's  cow,  "  Victoria,"  11  yeaxs  old,  three- 
fourths  Shorthorn,  gave  in  ten  days,  commencing  July  9, 610J  pounds  oi 
milk,  "Euby,"  iive  years  old,  three-quarters  Shorthorn,  gave  423 
pounds  in  same  time.  "  Irene,''  eight  years  old,  seven-eighths  Short- 
horn, gave,  in  ten  days,  from  June  14, 18|  pounds  of  butter.  These  cows 
were  kept  on  grass  during  the  trial,  and  for  six  weeks  previous. 

George  E.  Nichols,  of  Lorain  County,  entered  his  "  Star"  cow,  eight 
years  old,  large  and  fine,  as  yielding  557J  pounds  of  milk  in  ten  days, 
the  highest  for  one  day  being  69  pounds. 

Clieese. — ^The  premium  cheese  in  Lorain  County  was  made  in  May  and 
June  from  18  cows,  two  milkings  to  a  cheese,  with  no  addition  of 
cream.  After  a  calf  was  killed,  the  rennet  was  taken  out,  turned  and 
examined,  turned  back,  fiUed  with  salt,  hung  up  and  dried.  In  pre- 
paring the  rennet  it  was  cut  up  in  small  pieces,  put  in  a  stone  jar  or 
crock,  and  a  gallon  of  water  and  one  quart  of  salt  added  to  each  rennet, 
and  to  each  six  rennets  three  lemons  and  one  ounce  each  of  sage,  cloves, 
and  cinnamon.  The  cheese  was  pressed  in  a  common  self-presser  for 
twenty-four  hours,  and  then  in  a  screw-press  the  same  length  of  time, 
then  put  in  a  drying-room  and  turned  daily. 

According  to  the  list  given  there  were  52  cheese  and  butter  factories 
in  the  State  in  1867,  with  an  aggregate  of  37,050  cows,  located  as  fol- 
lows: Gteauga  County,  19  factories,  10,350  cows;  Lake,  four  factories, 
1,600  cows ;  Trumbull,  three  Victories,  2,700  cows ;  Summit,  eight  fac- 
tories, 6,050  cows ;  Portage^  six  factories,  3,800  cows  j  Cuyahoga,  two 
factories,  1,600  cows ;  Loram,  four  factories,  2,750  cows :  Huron,  two 
fectories,  1,200  cows;  Ashtabula,  one  factory,  400  cows ;  Medina,  three 
factories,  1,700  cows  j  being  an  average  of  712 J  cows  to  each  factory. 

SMAT.L  PEUITS. 

Charles  Van  Thome,  of  Berlin  Heights,  raised  on  77  rods  100  bushels 
of  strawberries,  mostly  Wilson's  Albany.  The  vines  were  covered  with 
straw,  thus  protecting  them  fix)m  the  severity  of  the  winter.  One  of  the 
committee  raised  on  less  than  four  rods  over  five  bushels  of  Lawton 
blackberries,  worth  in  Cleveland  $6  to  $8  per  bushel,  at  the  rate  of  more 
than  $1,000  per  acre. 

Nicholas  Ohmer,  of  Dayton,  from  two  acres  in  strawberries,  the  Wash- 
ington, McAvoy  Superior,  and  Wilson's  Albany,  realized,  during  seven 
years,  from  $150  to  $200  per  acre  above  expenses  of  picking,  marketing. 
&o. ;  from  four  acres  in  Black-cap  raspberries  ho  netted  from  $125  to  $15i) 
per  acre  annually;  and  from  1^  acre  in  Lawton  blackberries  he  had 
four  good  crops  in  seven  years,  netting  an  average  of  $200  per  annum. 
After  planting,  the  strawberries  received  no  further  attention  than 
weeding ;  from  the  raspberries  the  old  wood  was  cut  ^way  as  soon  as 
the  vines  had  done  bearing,  and  the  new  wood  cut  back,  leaving  the 
stalk  not  to  exceed  three  feet  in  length ;  the  blackberries  were  several 
times  winter  killed,  and  are  somewhat  tender  in  that  locality ;  the  only 
cultivation  was  cutting  away  the  old  wood,  one  good  plowing  an- 
nually, and  keeping  down  the  weeds.  His  strawberry  patch  now  con- 
tains five  acres,  chiefly  Wilson's  Albany,  some  Jucunda,  or  Knox,  Agri- 
culturist, and  Eussell ;  the  crop  of  1867  reached  125  bushels  per  acre, 
field  culture,  fix)m  which  he  realized  $1,900.  He  finds  currants  and 
quinces  profitable ;  gooseberries,  cherries,  and  peaches  unprofitable. 
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f  ALL  PLOWING,  HIGH  CULTURE,  ETC. 

Fall  plowing  for  corn. — In  an  **  Agricultural  Survey  of  Delaware 
Coinity,"  Thomas  C.  Jone3  states,  in  reference  to  com  planting,  that 
the  best  farmers  break  up  clover  or  clover  and  timothy  sod  in  the 
fall  or  T\'iuter,  and  that  gieat  benefits  result  from  the  practice.  The 
soil,  on  account  of  the  ameliorating  influence  of  the  winds  and  frosts 
of  Avinter,  is  more  mellow  and  friable,  and  consequently  more  fertile. 
This  mellow  condition  of  the  soil  remains  all  summer,  and  may  be  rea- 
dily distinguished  from  lands  broken  up  in  the  spring.  The  effect  in 
the  destruction  of  worms  is  equally  important.  Some  years  since  a 
portion  of  Mr.  Jones's  sod  for  corn  was  not  plowed  imtil  late  in  the 
spring  5  the  remainder  of  the  field  had  been  i)lowed  in  the  M\.  The 
result  was,  that  the  com  upon  the  late  plowing  was  nearly  all  taken 
up  by  the  cut- worms  5  wliile  that  upon  the  fall-plowed  portion  was  not 
disturbed,  the  worms  stopping  at  the  very  row  where  the  latter  com- 
menced. 

Planter  for  clover. — ^Of  plaster  Mr.  Jones  says  that,  though  used  in  the 
county  to  very  limited  extent,  when  applied  to  clover,  the  result  in  every 
case  has  been  an  extraordinary  increase  in  the  crops.  In  his  first  ex- 
periment about  IJ  bushel  per  acre  was  sowed  upon  the  young  clover  the 
latter  part  of  May.  A  strip  was  left  through  the  middle  of  the  field  with- 
out sowing.  The  difference  in  the  color  and  quantity  of  the  clover,  at 
the  time  of  mowing,  was  incredible.  The  plaster  increased  the  yield  at- 
least  one-third,  and  the  difference  in  the  aftermath  was  stHl  more 
marked,  as  it  was  also  ia  the  crop  of  the  following  year,  especially  on 
the  timothy,  upon  which  it  appeared  to  have  little  effect  the  first 
year.  He  tried  plaster  on  wheat  and  com  in  the  hill,  but  could  discovei 
no  material  benefit  in  either  case ;  but  for  clover  he  considers  it  by  fai 
the  cheapest  fertilizer,  and  thinks  every  farmer,  should  make  a  tiiorough 
trial  of  it,  his  impression  being  that  there  are  few  soils  where  it  may  not 
be  applied  with  advantage. 

High  culture. — In  concluding  his  general  observations  upon  farm  op- 
erations, Mr.  J6nes  remarks,  that  whatever  branch  of  agriculture  a  man 
may  engage  in,  whetlier  mainly  in  tillage  crops,  or  stock,  there  can  be 
no  profitable  results,  ujiless  his  land  is  kept  in  good  condition.  Large 
crops  are  always  profitable ;  small  crops  are  always  grown  at  a  loss. 
The  experience  of  Delaware  County  farmers  has  demonstrated  that  the 
only  practical  way  to  keep  their  clay  lands  m  good  condition  is  to  break 
them  up  as  deep  as  possible,  eight  to  ten  inches,  and  m  the  faU,  if  practi- 
cable, to  throw  the  subsoil  up,  so  that  the  frost  can  act  upon  it.  This 
will  loosen  it,  as  will  the  stirring  which  it  will  get  in  summer  in  working 
the  com  crop.  Then,  after  carefuUy  saving  and  applying  the  barn- 
yard manure,  their  great  dependence  must  be  clover,  for  the  two-fold 
purpose  of  enriching  the  land  with  its  large  growth  of  vegetable  matter, 
and  of  assisting  in  the  important  work  of  loosening  it  and  keeping  it 
friable,  with  its  far-reaching  net  work  of  roots.  Air  and  moisture  must 
penetrate  the  earth,  or  crops  will  not  grow.  It  has  been  demonstrated 
that  plants  will  gi'ow  with  no  other  food  than  air  and  water,  but  with- 
out these  the  best  mil  will  fail  to  produce  vegetation. 

DRAINAGE. 

Under  the  general  ditch  laws  the  commissioners  of  Wood  County 
have  granted  and  laid  out  130  drains,  averaging  ten  miles  in  length ; 
and  the  several  townships  have  granted  and  laid  out  an  equal  number, 
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averaging  thrci^  miles  in  length.  During  the  summer  aud  iall  of  18G7 
nearlj  400  miles  of  county  ditches  were  ma^le,  at  an  average  cost  of 
$1,000  per  miU^j  and  about  oO  miles  of  free  turnpike  roads.  One  of  these 
county  ditches  is  30  miles  long,  from  eight  to  20  feet  on  the  bottom,  and 
from  three  to  six  feet  deep,  deepening  and  widening  as  it  approaches 
the  outlet.  The  county  spent,  in  18G7,  about  $500,000  for  drainage  pur- 
poses, and  it  is  considered  a  good  investment. 

i:VI>IAI^A. 

MiLcn  cows. 

An  essay  on  breeding  cattle  and  the  management  of  milch  cows,  by 
Alfred  Hadley,  urges  the  farmer  or  dairyman  to  keep  good  stock,  as 
most  prudent  and  profitable.  Counting  the  cost  of  keeping  a  cow  the 
whole  year  at  8.'5  per  month,  and  estimating  the  milk  at  four  cents  a 
quart,  a  cow  that  cost  $00  and  averages  eight  quarts  a  day  for  300  days 
of  the  year,  will  exactly  pay  first  cost  and  expenses ;  while  a  cow  that 
costs  $100  and  averages  12  quarts,  will  pay  first  cost  and  expenses  and 
$8  over,  so  that  if  a  good  cow  is  worth  800,  a  verv^  good  one  is  worth 
$100,  besides  the  strong  probability  that  the  ofTsj^li'ig  of  the  very  good 
cow.  will  also  be  superior.  The  writer  says  that  the  Shorthorn  breed 
varies  widely  from  very  good  to  very  poor  milkers,  'and  that  choosing  a 
heifer  for  the  dairy  from  this  stock  us  always  atteu<led  with  risk.  The 
Devonshire  cows  are  much  nearer  uniform.  Lie  conimencx^d  breeding 
Shorthorns  thirty  years  ago,  but  for  the  past  ten  years  has  used  the 
Devons  mostly ;  and  has  never  yet  milked  one  that  did  not  give  rich 
milk,  though  there  is  a  variation  in  the  quantity  and  quality  oven  with 
them.  The  Shorthorns  are  not  suq^asseil  for  growing  and  fattening, 
when  they  have  an  abundance  of  good  pasture  or  other  good  food.  Ho 
once  had  a  pui-e  Shorthorn  calf  which  at  seven  months  old  weighed  700 
pounds,  and  he  had  only  about  half  the  milk  his  dam  gave  during  the 
first  three  months. 

In  reference  to  milking,  Mr.  Hadley  says,  the  pen  should  l>e  furnished 
with  troughs  for  salt  or  meal,  and  with  a  large  movable  box  to  receive 
thedroppings,  and  thepen  be  keptclean.  Before  milking,  the  cows  should 
be  brushed  with  a  short-handled  broom,  and  their  teats  washed  with  cold 
or  warm  water,  as  the  weather  may  indicate.  iMilk  each  teat  a  little  as 
a  kind  of  preparation,  after  which  the  faster  and  sooner  the  milk  is  taken, 
the  more  milk  the  cow  will  have  to  give  the  next  time,  if  the  milking  is 
not  performed  rashly.  Each  cow  should  have  the  same  location  and  the 
same  milker,  and  the  milking  should  be  performed  regularly  before  sun- 
rise and  after  STinset.  Neither  the  cow  nor  her  milker  should  be  inter- 
rupted dujing  the  proe^s.<  of  milking,  and  the  less  talk  there  is  in  the 
pen  the  more  milk  the  cows  wiU  give.  The  teats  shouhl  often  be  greased, 
after  mUking,  with  some  bland  oil;  opossum  is  the  best. 

DEEP  PLOWD^O. 

The  same  writer  in  another  article  advocates  deep  plowing  as  neces- 
sary, in  connpction  with  judicious  underdraining  and  manuring^  to  stay 
the  general  deterioration  of  farm  lands,  and  restore  the  natural  produc- 
tiveness of  the  soil.  He  sums  up  the  advantages  of  deep  plowing  as 
follows:  First.  It  often  prevents  growing  crops  n^ceiviug  material 
injury,  by  inducmg  a  more  speedy  and  general  dilfusiou  of  a  superabun- 
dafice  of  rain  or  water.    Second.  It  receives  and  holds  in  store  a  much 
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larger  amount  of  plant  food,  carbonic  acid,  ammonia  and  water,  and  at 
the  same  time  admits  of  a  proportionally  wider  range  for  the  roots  of 
plants  to  travel  in  pursuit  of  that  food,  so  that  when  dry  weather  comes, 
plants  growing  in  a  deeply  pulverized  soil  will  be  supplied  with  food,  and 
sustained  in  their  vigor  of  growth  much  longer  than  plants  in  a  shallow 
plowed  soil.  Third.  It  admits  of  a  much  more  free  and  extensive  circu- 
hition  of  air,  and  as  the  subsoil  is  much  cooler  than  the  air,  it  acts  as  a 
condenser^  and,  as  the  air  comes  in  contact  with  it,  it  is  decomposed 
and  water  is  left  in  the  soil,  richly  laden  with  carbonic  acid  and  ammonia. 
There  is  a  bountiful  supply'  of  water  held  in  solution  by  the  air  ia  the 
driest  weather ;  and  consequently,  if  the  soil  could  be  kept  completely 
pulverized  to  a  sufOicient  depth,  a  crop  of  com  could  be  produced  with- 
out rain. 

UNDERDBAININa  AND  GRABSES. 

An  article  upon  this  subject,  by  J.  P.  Soule,  holds  that  the  two  great 
needs  of  Indiana  are  grass  and  drainage — systematic  drainage  of  all 
lands  composed  largely  of  clay,  or  clay  loam,  devoted  to  cereals  or  roots, 
even  though  considerably  elevated  or  inclined.  Much  can  be  accom- 
plished, however,  by  the  systematic  growing  of  the  various  grasses,  not 
as  food  for  stock  alone,  but  as  a  means  of  enriching  the  land  and  improv- 
ing its  mechanical  condition;  so  that  com,  wheat,  potatoes,  &c.,  shall 
be  regularly  and  certainly  remunerative  in  all  seasons.  The  State  is 
eminently  suited  to  the  growing  of  grass,  but  it  is  not  best  that  it  should 
become  exclusively  a  grazing  State,  a  diversity  of  productions  being 
requisite  to  prosperity.  Every  farmer  should  have  sufficient  pastur- 
age to  famish  good  feed  for  aU  his  stock;  some  green  crops  should 
be  grown  to  feea  milch  cows  and  other  stock  when  pastures  become  short 
in  August,  and  enough  hay  should  be  cut  to  feed  in  winter  the  stock 
kept  on  the  place ;  but  no  farmer  can  afford  to  raise  hay  for  sale.  The 
proceeds  of  the  hay  are  taken  from  the  land,  the  latter  being  impover- 
ished fully  in  proportion  to  the  value  abstracted,  and  no  one  can  profita- 
bly pursue  a  course  of  farming  which  impoverishes  his  land. 

Farmers  can  raise  remunerative  crops  of  nearly  all  kinds  every  year  if 
the  soil  is  in  the  right  condition — ^not  only  large  crops  in  favorable 
seasons,  but  in  the  wettest  and  the  driest  and  the  ^ortest  seasons.  This 
condition  is  found  ready  made  in  new  land  composed  largely  of  vege- 
table mold,  not  too  wet  or  springy,  and  with  sufficient  sand  in  Sie 
soil  to  permit  natural  drainage.  Such  soil  will  ^w  corn  and  pota- 
toes well  in  a  wet  or  a  dry  season.  At  the  time  of  writing,  Mr.  Soule  knew 
of  no  com  on  new  land,  well  supplied  with  leaf  mold,  which  was  well 
prepared  and  weU  planted,  in  good  season,  and  well  worked,  but  would 
prove  a  remunerative  crop ;  whereas  the  com  on  old  or  poor  land,  or  that 
which  was  poorly  worked  on  comparatively  good  land,  would  be  hardly 
worth  harvesting.  New  land  cannot  always  be  had,  however;  hence  the 
requisite  condition  must  be  secured  otherwise. 

All  plants  need  a  certain  degree  of  moisture  in  the  soil  to  secure 
healthy  and  vigorous  growth.  When  the  soil  is  filled  with  water  to  that 
degree  that  it  is  called  mud,  most  plants  grow  but  little,  and'some  die. 
The  excess  of  water  prevents  the  air  and  heat  from  penetrating  the  soil, 
and  the  necessaiy  chemical  changes  to  feed  the  plant  cannot  take  place. 
The  air  also  furnishes  nitrogen,  ammonia,  &c.,  for  the  plants.  If  the 
soil  is  too  dry  plants  cannot  grow  vigorously,  as  wate^  is  essential  to  the 
solution  and  preparation  of  me  mineral  elements  of  the  soil  necessary  to 
plant  life,  and  also  fhmishes  carbon,  hydrogen,  and  oxygen  for  the 
33 
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plants.  Plants  can  grow  only  whan  all  the  ingredieata  of  their  omnpo- 
shion  aro  supplied  at  the  same  tame,  and  in  a  diemically  piepaied  oen- 
dition,  so  as  to  be  absorbed  by  the  roots.  We  mnst  so  manage  that  Hit 
soil  shall  be  famished  with  a  certain  degree  of  mdstnre  as  well  as  air. 
We  need  to  have  the  soil  in  that  meohanicaJ  condition  (fineness,  or 
coarseness,  compactness  or  looseness,)  that  the  water  which  Mia  upon  it 
may  x)enetrate  it,  carrying  its  richness  to  the  roots  of  the  plants.  The 
greater  yonr  store-house  of  water  the  better ;  and  the  soil  should  not  only 
permit  the  rain  to  penetrate  in  abundance,  but  it  should  be  in  condition  to 
lift  the  water  up  toward  the  surface  as  the  latt^  becomes  dry^  both  ol 
which  are  practicable  wJien  the  soil  is  loose  and  pulverized.  The  ill  efTects 
of  hearvy  rains  may  be  avoided  to  a  great  degree,  by  working  the  soil  to  a 
greater  depth,  and  still  further  by  creating  a  vegetable  mold,  by  grow- 
mg  grasses,  bo  that  the  particles  of  day  or  loam  may  be  held  apart,  and 
prevented  nrom  running  together. 

Take  a  field  of  clay  loam  that  has  been  poorly  cultivated  until  the 
vegetable  mold  has  been  mostly  consumed  by  the  growing  crops,  it 
will  produce  little  com,  less  potatoes,  and  but  a  small  and  uncertain  crop 
of  wheat.  It  surely  needs  enriching,  but  its  mechanical  condition  needs 
changing  as  certaml^.  Stable  manure  would  enrich  it  and  somewhat 
improve  its  mechamcal  condition;  straw  plowed  under  would  do  the 
same,  but  it  is  difficult  to  plow  under.  These  are  not  always  convenient^ 
however,  and  involve  considerable  labor :  but  the  field  could  be  seeded 
to  some  of  the  grasses,  in  connection  with  wheat,  rye,  or  even  oats.  A 
light  dressing  of  manure  should  be  added  to  invigorate  the  ^rass  and  other 
crop.  Ashes,  leached  or  unleached,  scattered  on  the  surmce  as  the  crop 
is  coming  up,  or  early  in  the  spring,  would  be  beneficial.  Plaster  gen- 
erally, produces  a  marked  result  upon  any  of  the  grasses,  especially  clover. 
Make  a  good  effort  to  get  the  grass  to  grow.  Glover  enriches  the  soil 
more  than  other  grasses ;  and,  if  plowed  imder  when  in  blossom,  the  soil 
is  greatly  enriched  by  the  tops,  as  the  grass  is  rich  in  fertilizing  qual- 
ties:  and  the  roots  make  vegetable  mold,  and  aid  in  improving  the 
mecnanical  condition  of  the  soil.  Clover  will  not  do  well  on  flat  and 
springy  land,  timothy  being  preferable.  Where  the  land  is  not  too  wet 
for  clover,  and  the  latter  is  not  to  be  cut  for  seed,  sow  both  timothy  and 
clover,  as  the  latter  is  liable  to  freeze  out.  When  mixed  tjb.ey  succeed 
finely.  With  this  turned  under  and  the  field  planted  with  com  the  fol- 
lowing spring,  the  com  comes  up  vigorous  and  strong,  with  healthy  color, 
grows  rapidly,  and  produces  strong  stalks,  and  large,  well  filled  ears ;  the 
soil  does  not  become  compact  and  hard  aSt&r  a  scmking  rain.  The  com 
being  so  much  more  vigorous  and  the  soil  looser,  the  com  is  quite  safe 
against  any  ordinary  drought  by  having  taken  deep  root. 

The  grass  has  converted  the  mineral  substances  of  the  earth  and  the 
gases  of  the  air  and  water  into  organic  matter,  new  vegetable  mold, 
and  furnishes  a  large  supply  of  food  in  a  condition  that  is  easily  incor- 
porated into  the  growing  plants.  This  mold  furnishes  not  only  fertility 
and  drainage,  and  keeps  the  particles  of  the  soU  fix>m  running  together 
when  excessively  wet,  but  also  ftimishes  a  sponge,  as  it  were,  which 
raises  the  water  up  toward  the  surface  by  capillary  attraction  in  case  of 
drought ;  while  it  is  peculiarly  fitted  to  prevent  too  rapid  evaporation  of 
the  water,  and  to  secure  and  retain  the  ammonia  from  the  dew  and  rain. 
The  effect  of  this  vegetable  mold  is  greatly  beneficial  to  the  wheat  crop, 
giving  a  vigorous  growth,  and  preventing  winter-killing  by  heaving 
out;  and  the  potato  crop  receives  even  more  benefit  than  com  from  the 
decomposing  sod  and  grass. 
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IOWA. 

BEFOBT  OP  THE  SECBETART. 

Oattte,— The  report  of  Dr.  J.  M.  Shaffer^  secretary  of  the  State  Agri- 
cultural  Society^  states  that  the  fiftrmers  of  Iowa  have  made  slow 
progress  in  the  improvement  of  cattle,  and  that  the  possession  of  the 
Durham,  the  Devon,  or  the  Ayrshire  breed,  is  confined  to  very  few  per- 
sons, there  being  great  lack  of  appreciation  of  the  Importance  of  improved 
stock.  Total  nnmber  of  cattle  of  all  ages,  956,169  5  butter  made,  19,192,727 
pounds:  cheese,  1,403,864  pounds;  cattle  sent  east,  (over  the  seversd 
railroaas  flx)m  which  returns  were  received,)  64,846  head,  being  one-fifUi 
the  receipt  at  Ohicago. 

J7o^.--€)hester  WMte,  Magee,  Suffolk,  Poland,  and  Berkshire  are  the 
popular  breeds.  Number  of  hogs  in  the  State,  1,620,089;  shipped  east, 
334,265,  (one-fifth  Ohicago  receipts,)  not  including  11,119,880  pounds 
dressed  hogs,  7,366,606  pounds  pork,  and  2,679,398  pounds  lard,  shipped 
east  and  west,  the  lard  making  up  one-fouith  of  the  Chicago  receipts. 

Sheep. — ^Bemarkable  fluctuation  is  noted  in  sheep  raising.  Imi)orta- 
tions  of  sheep  in  1863,  70,118;  1864, 169,619;  1865,  33,116;  1866,  6,972; 
1867,  4,368.  Exports:  1863,  6,289;  1864,  16,685;  1865,  20,755;  1866, 
82,589;  1867,  30,461.  Number  of  sheep  in  the  State,  about  2,000,000: 
wool  exported,  2,086,147  pounds;  whole  wool  clip,  nearly  8,000,000 
pounds--4Ui  increase  of  more  than  2,600,000  pounds  over  1866.  Loss  of 
sheep  by  dogs  in  1864,  $126,148;  in  1866,  $88,267;  amount  for  1867  not 
ascertained.  In  this  connection  it  is  stated  that,  while  a  few  years  ago 
Iowa  was  eutirely  dependent  upon  other  States  and  countries  for  woolen 
goods,  this  state  of  things  is  now  changed  to  a  considerable  degree,  the 
manufactures  of  the  State  re^hing  $26,000,000  in  1867  against  $2,761,806 
in  1862,  and  $16,957,699  in  1866,  a  large  proportion  of  which  were  woolen 
goods.  « 

Wheat — ^The  crop  is  stated  to  have  been  unparalleled  in  quantity  and 
unsurpassed  in  quality.  The  exports  for  the  year  over  six  railroads 
named  reached  6,639,628  bushels,  being  one-fourth  of  the  receipts  at 
Ohicago.  The  secretary  deprecates  attention  to  wheat  to  the  exdusion  of 
a  diversity  of  crops;  and  says  that,  with  a  good  crop  under  thorough 
cultivation,  Iowa  alone  could  raise  sufficient  wheat  for  the  whole  coun- 
try, adding:  "I  can  name  ten  prairie  counties  in  Iowa  with  5,000,000 
acres,  which,  at  ten  bushels  per  acre,  would  produce  wheat  enough  for 
home  consumption,  and  supply  a  larger  amount  of  wheat  and  flour  than 
passed  through  Ohicago  in  1867,  which  facts  justify  our  cautious  lookout 
for  cheap  wheat.  Diversify  agriculture  and  regard  grasses  and  ani- 
mals, which  promise  good  profits,  and  leave  wheat-raising  to  tiie  young 
pioneer  on  virgin  soil,  and  to  farmers  in  close  proximity  to  railroads." 

Oom.— Crop  about  70,000,000  bushels;  shipments  by  rail,  1,701,866 
bushels,  a  large  proportion  of  the  crop  being  consumed  at  home. 

Oats  shipped  by  rail,  617,689  bushels;  rye  and  barley,  631,565  bush- 
els: other  grains  and  seeds,  about  6,250,000  pounds. 

Sorghum. — In  1858  the  acreage  of  sorghum  was  5,606,  product  410,776 
gallons,  or  74  gallons  per  acre;  1862,  37,607  acres,  3,442,306  gallons,  or 
96  gallons  per  acre;  1864,  21,452  acres,  1,543,604  gallons,  or  67  gallons 
per  acre;  1866,  25,796  acres,  2,090,557  gallons,  or  81  gallons  per  acre; 
1867.  product  about  3,000,000  gallons.  Product  of  sugar  in  1862  was 
21,469  pounds,  one  to  140  gallons  of  sirup;  in  1864,  8,386  pounds,  one 
to  172  gallons;  1866. 14,697  pounds,  one  to  143  gallons.  The  produc- 
tions of  sugar  are  rather  the  results  of  accidents  than  of  any  well-digested 
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system  for  its  extraction  from  the  sirup;  but  these  figures  show  that 
sugar  rtally  exists  in  the  sirup.  One  gallon  of  sirup  should  furnish 
five  pounds  of  marketable  sugar,  and  leave  half  a  gallon  of  excellent 
sirup,  a  result  which  would  have  realized  10.452,785  pounds  from  flie 
crop  of  1866,  and  probably  more  from  that  of  1867.  Counting  the  sugar 
at  15  cents  i)er  pound,  the  crop  of  Iowa  alone  would  amount  to  12^250,000. 
The  people  are  not  generally  aware  of  the  extent  of  this  crop,  imd  do 
not  appreciate  its  value;  but,  in  the  exi)erience  of  the  past,  there  are 
abundant  reasons  for  more  enlightened  effort  to  establish  the  crop  as  a 
staple  western  product,  as  it  is  no  more  liable  to  failure  than  Indian 
com. 

County  societies. — ^I'orty-five  county  societies  made  reports  for  the  year 
Number  of  members,  11,375;  receipts,  $25,477;  paid  out  in  premiums, 
$18,180;  leaving  an  average  of  $162  50  to  each  society  for  current 
expenses. 

State  fair* — ^At  the  fourteenth  annual  State  fair  there  were  1,796 
entries,  462  more  than  over  before;  receipts  $9,528;  paid  in  pcemium4» 
$4^0. 

Railroads, — In  1863  there  were  574  miles  of  railroad  in  the  State,  793 
miles  in  1865,  and  1,152  in  1867. 

Timber. — ^The  secretary  states  that  among  the  wants  of  Iowa  are  arti- 
ficial groves  of  timber,  and  careful  husbandry  of  the  natural  forests. 
In  1863  there  were  in  the  State  8,360  acres  of  timber,  and  4,786,886  acres 
of  inclosed  lands,  being  one  of  timber  to  each  260  inclosed  land;  in  1866, 
45,774  of  timber,  8,263,174  inclosed  land,  one  to  170— an  encouraging 
increase  of  timber.  To  illustrate  the  imi)ortance  of  more  general  witi- 
vation  of  timber,  it  is  stated  that  the  railroads  of  Iowa  consume  about 
35,000  cords  of  wood,  and  those  of  the  whole  country,  6,70(1,000  cords; 
and  that  for  repairs  of  existing  roads  in  the  State,  including  bridges, 
ties,  &C.,  the  annual  expense  is  not  less  than  $670,000.  From  the  sev- 
eoraJ  sources  from  which  figures  were  attainable,  119,166,307  feet  of  lum- 
ber and  84,980,958  shingles  and  laths  were  imported  for  use  in  the  State 
during  the  year.  The  secretary  aflirms  that  the  profit  from  ^  five-acre 
grove  will  be  greater  than  from  any  other  pnxluct,  and  urges  legislati\'T6 
encouragement  for  more  general  cultivation  of  forest  treesl 

BEPOETS  OF  ST-lNDma  COMMITTEES  ON  FAEM  STOCK. 

Cattle. — ^The  standing  committee  on  cattle  report  a  series  of  sub^reports 
from  counties,  aU  indicating  limited  though  increasing  attention  to  im- 
provement of  stock.  Durhams  everywhere  rank  highest  for  bee£  The 
Adams  County  correspondent,  after  thirty  years'  experience  in  raisinp^ 
cattle  and  in  dairying,  considers  the  Durhams  best  for  beef,  Devons  for 
the  yoke,  and  Ayrshires  for  milk,  and  adds:  ^^In  raising  cows,  feed  the 
calf  until  a  cow,  on  the  food  that  will  make  the  cow  give  most  milk,  and 
you  will  have  a  milker.  In  raising  a  steer  never  l«^t  him  get  poor;  change 
feed  frequently;  and,  in  feeding  high,  give  plenty  of  salt,  as  nine-tenths 
of  all  the  diseases  of  animals  are  brought  on  by  want  of  salt.  It  is  just 
as  easy  to  have  the  steer  at  four  years  old  weigh  2,000  pounds  as  1,300. 
There  will  be  from  300  to  500  pounds  difference  between  a  common  scrub 
and  a  tall,  long,  wide-spread  Durham."  The  reporters  for  Fremont  and 
Jasper  prefer  the  Durhams  for  beef,  and  the  half-breeds  for  the  yoke  and 
milL  Another  writer  says  that  Durhams  make  an  earlier  growth,  and 
are  more  perfect  in  form;  and  the  steers  two  and  a  half  years  old  will 
bring  more  than  scrub  stock  at  three  and  a  half  years  old.  Shorthorn 
steers  may  be  got  ready  for  the  shambles  at  two  years  old,  if  required, 
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weighing  from  1,100  to  1,300  pounds  gross,  while  commou  stock  will  not 
weigh  more  than  5%0  to  800  at  the  same  age,  and  not  be  fit  for  market  at 
that.  A  Lee  County  correspondent  says  the  Durhams  are  best  for  the 
shambles,  and  for  the  yoke  a  cross  between  the  Devon  and  Durham,  the 
former  adding  activity  and  speed  to  the  latter,  making  pretty  working 
cattle,  easily  matched.  For  milk,  if  feed  is  plenty,  the  Durham;  if  not, 
the  Devon  or  Ayrshire;  or,  if  short  hill-side  pasture  is  to  be  the  feed, 
an  Aldemey. 

Sorses. — ^The  report  on  horses  exhibits  a  want  of  interest  in  tberough- 
bred  stock  in  Iowa,  and  a  general  inclination  among  farmers  to  use  Uie 
nearest  and  cheapest  stallions.  James  Grant,  of  Davenpert,  writes  that 
not  one  in  ten  of  their  farmers  would  breed  with  a  thorough-bred  horse 
at  ten  dollars  if  he  could  get  a  cheaper  horse,  though  aware  that  the 
colt  of  the  former  will  command  more  money.  Blackbird  stock  and  the 
Bashaw-Messenger  are  held  in  the  highest  estimation.  With  others  the 
Morgan  stock  ranks  first,  and  for  heavy  horses  the  Oonnestoga,  Bell- 
founder,  and  Printer.  The  increase  in  population  requires  more  than 
the  natural  increase  of  horses;  hence  there  is  inducement  for  horse- 
raisers. 

Mules  and  jacks. — Increased  attention  is  being  given  to  mide-raising, 
and  blooded  jacks  are  becoming  more  numerous.  The  value  of  mules,  for 
work,  profit,  &c.,  is  estimated  at  from  twenty -five  to  thirty-three  per  cent 
over  that  of  horses,  and  a  mule  three  years  old  is  considered  as  good  as  a 
horse  at  four  or  five.  Those  having  mares  of  good  blood,  speed,  and  sym- 
metry should  breed  horses,  but  from  common  mares  it  is  more  profitable  to 
raise  mules.  One  reporter  says  the  proper  method  of  raising  colts  is  to 
feed  them  all  the  hay  and  oats  they  wiU  eat;  teach  them  to  eat  by  feed- 
ing with  the  mare,  and  they  will  not  mind  weaning;  by  this  course  they 
will  sell  out  of  the  pasture  at  common  prices  for  two-year  olds.  It  is 
stated  that  mules  do  not  get  their  fall  growth  till  in  their  teens,  and 
that  they  should  not  be  put  to  their  greatest  eflbrt  before  they  are  ten 
years  old. 

&wine. — ^The  report  on  swine  is  made  up  chiefly  of  statements  of  local 
correspondents,  from  which  it  appears  that  the  Magee,  Chester  White, 
Sufibik,  Poland,  Berkshire,  and  China,  with  their.crosses,  are  the  most 
popular  and  profitable  breeds,  each  finding  preference  in  certain  locali- 
ties. One  writer  thinks  the  Magee  the  best  breed  without  a  cross,  but 
that  it  is  improved  by  crossing  with  the  Chester  White,  the  i)ork  selling 
for  25  cents  per  10(^  pounds  more  than  common  hogs;  also^  that  four 
bushels  of  meal  cooked  is  better  than  five  bushels  of  com  m  the  ear; 
that  no  kind  of  stock  pays  better  than  hogs,  if  proi)erly  managed;  but 
that  they  should  never  be  wintered,  but  marketed  at  from  eight  to  ten 
mouths  old.  Another  writer  says  tliat  it  pays  better  to  raise  hogs  than 
sheep,  but  not  half  so  well  as  to  raise  cattle  or  horses;  that  it  costs 
more  to  produce  $100  worth  of  hogs  than  $150  worth  of  cattle;  that  15 
bushels  of  com  will  produce  100  pounds  of  pork,  worth  $4,  and  00 
bushels  of  com  will  produce  1,100  pounds  of  beef,  worth  $66,  making 
corn  fed  to  hogs  bring  26  cents,  and  tbat  fed  to  cattle  73  cents  per 
bushel.  The  statement  from  Monona  County  names  cattle  as  the  most 
profitable  stock  to  raise,  horses  next,  sheep  third  best,  and  hogs  fourth. 
In  Jefferson  County  the  relative  profits  are  estimated  as  follows:  A 
hog  of  best  breed,  320  pounds,  costs  $11  50  and  sells  for  $16,  profit 
$4  50,  or  thirty -nine  per  cent,  on  cost;  common  breeds  yield  no  profit; 
to  raise  and  fatten  a  grade  Durham  steer,  four  years  old,  1,600  pounds, 
costs  $59,  worth  in  market  $96,  profit  $37,  or  sixty-two  per  cent,  on 
cost;  a  scmb  steer  costs  $48  80,  worth  $60,  profit' $11  20,  or  twenty- 
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three  per  cent  on  cost;  ferm  horse,  fonr  years  old,  costs  $85,  worth  $126, 
profit  $40,  or  fortj-seven  per  cent,  on  cost;  a  good  roadster  costs  $100, 
worth  $200,  profit  $100,  or  100  per  cent  on  cost  The  same  correspondent 
deprecates  the  practice  of  breeding  hogs  in-and-in  as  a  firuitful  source  of 
disease ;  and  thinks  that  proper  breeding,  feeding,  shelter,  and  general 
good  treatment  of  swine  woidd  do  more  as  a  preventive  or  hog  cholera 
Qian  all  the  drugs  in  the  shops.  To  cure  hogs  really  taken  with  the  cholera 
he  knows  no  remedy,  but  ^brt  should  be  turned  to  preventing  its  spread. 
The  sick  hogs  should  be  immediately  separated  from  weU  ones,  and 
given  some  simple  medicine,  say  saltpeter  one  part,  sulphur  two  parts — 
a  large  spoonfed  three  times  a  week.  Hogs  that  die  should  always 
be  buried  where  no  others  can  get  at  them,  lest  the  disease  be  extended 
by  the  carcasses  being  eaten  by  well  hogs. 

Sheep. — ^The  committee  on  sheep  and  wool-growing  report  that  farmers 
have  become  greatly  discouraged  in  this  branch  of  husbandry ;  that  many 
inexperienced  in  the  business  had  failed^  but  that  few  who  really  under- 
stand it  are  willing  to  give  it  up;  and  it  is  believed  that,  if  those  who 
are  experienced  will  persevere,  they  wiU  ultimately  receive  fair  remuner- 
ation for  their  labors.  One  correspondent  estimates  the  cost  of  winter- 
ing at  80  cents  to  $1  per  head,  and  the  value  of -sheep  for  mutton  at 
$3  60  to  $4  per  head  at  home. 

EEPOETS  OP  STANDINa  COMMITTEES  ON  FARM  PRODUCTS. 

Wheat. — ^The  report  on  grain  shows  that  of  spring  wheat  preference 
is  given  to  the  China  Tea^  Fife,  Canada  Club  or  Goose,  Eio  Grande,  and 
Italian;  and  of  fall  varieties,  to  the  Mediterranean,  White  Winter,  Eariy 
May,  Blue  Stem,  White  Genesee,  Smooth  White-chaff,  Smooth  Gold^i- 
chaff,  and  Tappahannock,  the  latter  having  been  recently  introduced  from 
the  Department  of  Agriculture^  and  promising  well.  In  answer  to  a 
question  as  to  whether  wheat  is  as  remunerative  as  a  crop  of  com 
or  the  grasses,  the  sub-reports  are  pretty  evenly  balanced,  the  num- 
ber preponderating  against  the  wheat  crop,  however,  taking  a  series 
of  years.  One  writer,  with  fourteen  years'  exi)erience  in  testing  tke 
comparative  profits,  thinks  either  com  or  meadow  grass  more  remunera- 
tive than  wheat.  Drilling  is  gaining  favor  generally,  though  in  some 
cases  the  system  has  been  discarded. 

Cam. — ^Yellow  com  and  White  Dent  com  are  chiefly  grown  through- 
out the  State.  The  cost  of  raising  is  about  $5  50  per  acre,  taking  the 
average  of  about  twenty  estimates  from  different  sections.  AH  report  it 
a  remunerative  crop.  One  farmer  says  he  has  raised  ten  successive 
crops  of  com  without  deterioration  of  yield;  and,  as  a  rule,  no  fertilizers 
are  used,  though  the  almost  universal  testimony  is  that  cultivation 
largely  increases  the  crop,  frequently  doubling  the  yield. 

Bye. — ^But  little  raised;  when  not  distilled,  it  is  used  for  stock.  With 
but  one  exception  it  is  reported  a  profitable  crop  where  tried. 

0€Us. — ^The  common  white  variety  is  principally  grown,  with  Black 
Horse  Mane,  Side,  Poland,  and  common  black,  in  less  quantity.  The 
crop  is  largely  consumed  at  home,  for  which  it  is  considered  as  profita- 
ble as  other  small  grains.  Some  correspondents  say  it  does  not  pay  as 
a  market  crop,  while  others  quote  the  price  at  25  to  35  cents,  and  report 
it  "very  remunerative." 

Buckwheat. — ^Not  extensively  grown,  and  chiefly  for  home  consump- 
tion. In  Jefferson  it  is  report^  "tender  and  uncertain.''  In  most 
counties  it  does  well,  and  nearly  all  rejwrts  rate  it  a  paying  crop;  one 
says,  "  profitable,  but  troublesome."    In  a  few  counties  it  is  cultivated 
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for  the  bees.  The  Floyd  reporter  says:  "We  sow  the  gray  bnckn^eaty 
and  average  40  bushels  to  the  acre." 

Barl^. — ^In  many  oonnties  little  or  none  grown.  In  the  vioinity  of 
breweries  it  is  considered  a  profitable,  as  well  as  a  pretty  snre  crop;  and 
several  report  very  fevorably  of  it  as  a  crop  for  stock  feeding,  prononnc- 
ing  it  better  than  com  and  oats  for  horses  and  hogs.  One  reporter  says 
it  pays  to  raise  it  at  70  cents  per  bushel.  The  spring  varieties  are  gen- 
erally sown. 

A  correspondent  justly  complains  of  the  confusion  of  names  for  cereals 
and  root  crops,  the  same  wheat  having  a  dozen  different  names,  and 
potatoes  as  many  more.  A  neighbor  went  eighty  miles  for  a  new  variety 
of  the  Oolden-stxaw  wheat,  which  was  sown  and  found  to  be  Scotch 
Fife.    Such  instances  ai-e  frequent. 

Sorghum. — ^The  destructive  frosts  of  1866,  and  the  high  price  of  small 
grains,  the  backward  spring,  and  poor  seed  in  many  cases,  together  with 
the  want  of  market  for  surplus  product,  and  the  expense  of  good  appara- 
tus for  manufacturing  the  sirup,  are  named  as  the  causes  of  the  decline 
in  the  cultivation  of  t^is  crop.  The  White  and  the  Bed  Imphee,  and  the 
OMnese  cane  are  the  varieties  preferred.  In  Louisa  County  the  Red 
Imphee  is  considered  the  best  for  sirup,  and  the  White  for  sugar.  The 
reporter  say s :  "  The  Redwill  not  make  sugar;  the  Whitehall  that  I  have 
made,  went  to  thick  mush  sugar  immediately,  some  of  it  before  it  was 
entirely  cold."  Another  says  the  Chinese  is  the  best  variety;  upland 
produces  the  finest  sirup;  bottom  land  the  longest  growth  of  stock.  In 
Humboldt  the  China  and  the  Otaheitan  are  preferred,  the  former  for 
large  yield,  the  latter  for  granulation:  "Poor  cultivation  deteriorates 
the  quality  of  the  product;  fertilizers  hasten  maturity,  increase  the 
yield,  and  improve  the  quality  of  the  sirup.  There  is  no  lasting 
unpediment,  unless  it  be  laziness,  to  the  profitable  raising  of  sor- 
ghum. Light  sandy  soil  produces  the  best  sirup,  while  a  rich  soil 
produces  a  greater  quantity  of  a  darker  quality."  James  Pemble,  of 
Louisa  County,  writes  that  the  cane  should  go  to  miU  fresh  from  the 
stalk,  and  that  he  commences  making  as  soon  as  the  seed  is  in  the  milk. 
He  uses  Skinner's  mill,  with  pans  of  his  own  contrivance,  his  whole 
apparatus  costing  $125,  and  makes  125  gallons  per  day,  and  from  2,500 
to  3,000  gallons  the  season,  selling  last  season  at  00  cents  per  gallon  l^ 
the  barrel,  with  ready  sales.  It  is  not  thought  profitable  for  each 
farmer  to  have  a  mill ;  one  being  sufficient  for  a  neighborhood,  and  is 
thus  made  profitable. 

BEPOETS  OP  STAOT)tNa  COMMITTEES  ON  FETJITS. 

Orapes. — ^A  lar^e  majority  of  the  sub-reports  pronounce  the  Concord 
first  on  the  list,  sSl  things  considered.  The  counties  report  in  substance 
as  follows : 

Benton  County:  Concord,  Hartford  Prolific,  Clinton,  Delaware,  and 
Eogers's  Hybrid,  No.  4,  esteemed  most  highly  5  Concord  and  Clinton, 
mixed  before  crushing,  best  for  wine.  Des  Moines  Comity :  Concord 
for  profit  J  Delaware.  lona,  and  Creveling  for  quality;  Concord  and 
Catawba  for  wine;  41^800  realized  from  six  acres  last  year.  Dubuque 
County :  Concord  and  Delaware.  Fremont  County :  Concord  the  favor- 
ite ;  Isabella  and  Catawba  do  well.  Jefferson  County :  Delaware  and 
Concord  for  table;  lona,  Isabella,  Diana,  and  Hartford  Prolific  success- 
fid;  Clinton,  splendid  wine  grape;  one  vintner  made  350  gallons  to  ttie 
acre,  worth,  when  sold  by  the  gallon,  $700— put  up  in  bottles,  $1,100,  after 
deducting  extra  exp^ise  and  labor.  Fairfield  County :  the  reporter  raised 
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5,000  pounds  per  aerc,  sold  at  15  cents  per  ponnd,  $760  per  >cre«  Jones 
Oodn^:  Catawba  best  for  wine;  Ooncord,  Diana,  and  Delawtire  for 
table ^  Diana  for  packing  for  winter;  Hartford  Prolific  and  Isabella  also 
fiEkvontes.  Lee  Coonty:  Catawba  best  for  wine  and  table.  Harrison 
County:  Concord,  Diana,  Isabella,  and  lona  for  table.  Henry  County: 
Concoid  best ;  Hartford  Prolific  and  Creveling  stand  next  for  hardiness : 
Concord  and  Clinton  for  wine;  crop  of  the  county  14,500  pounds;  650 
gallons  of  wine,  chiefly  Concord.  Humboldt  County:  Concord  and 
Clinton.  Mahaska  County:  Concord,  Delaware,  Clinton,  Elsingburg, 
and  Catawba  for  wine;  Coneord  and  Delaware  for  table;  16,000  vines 
in  the  county,  5,000  bearing  fruit;  yield,  32,000  pounds;  cost  of  Tine- 
yards:  preparing  ground  #100  per  acre,  vines  $150.  trellising  vines 
$150,  tending  four  years  till  first  crop  $300,  $700  berore  returns ;  one 
man  can  tend  three  acres  of  grapes  as  easily  as  twenty  acres  of  com; 
the  three  acres  will  yield  $1,200,  besides  about  $1,000  worth  of  cuttings; 
8iW)  vines  to  the  acre,  which  at  four  years  old  yield  8,000  pounds,  at  five 
cents  per  pound,  making  $400  per  acre.  Marion  County:  Delaware, 
Cimcord,  Diana,  Rogers's  Hybrids  Nos.  2,  3,  4,  13, 19,  and  42,  Perkins, 
and  Baldwin.  Story  County:  Concord  and  Delaware.  Taylor  County: 
Concord.  Union  County :  Delaware  and  Diana  for  wine ;  lona  for  table. 
Washington  County :  Concord ;  60,000  vines  in  county,  nearly  all  Con- 
cord ;  eight  tons  i)er  acre  the  average  crop  of  Concords,  which  will  make 
1,200  gallons  of  wine;  the  Concord  needs  no  protection;  the  Clinton 
is  a  ^ood  wine  grape ;  3,000  gallons  of  wine  made  in  the  county  in  1867, 
principally  Concord ;  the  Concord  has  not  suffered  from  mildew  or  rot : 
all  other  varieties  subject  to  disease.  Considerable  injury  was  reportea 
in  various  sections  irom  sun-scald,  mildew,  rot,  lice,  beetles,  &c  Clin- 
ton and  Isabella  much  injured  by  rot 

Baspberries.-r-Pnrple  Cane,  Black  Cap,  Philadelphia,  Kirtland,  and 
Catawissa  are  the  only  varieties  reported  entirely  successful.  Several 
report  having  tried  the  Red  and  the  Yellow  Ajitwerp,  Fastolf,  Knevitt's 
Giant,  Large  Fruited  Monthly,  Brinkle's  Orange,  and  several  other  varie- 
ties, but  have  found  them  all  tender. 

Strawberries. — Wilson's  Albany,  Russell's  Prolific,  Triomphe  de  Oand, 
are  mentioned  with  favor  by  the  few  reporting.  Our  correspondent  sajrs 
Russell's  Prolific  is  the  favorite,  with  a  few  of  Wilson's  Albany  set  near 
for  fertilizers.  Another  writes  that  the  best  early  varieties  are  Jenny 
Lind.  Downer's  Prolific,  McAvoy's  Superior,  and  Wilson's  Albany;  but 
for  shipping,  the  Agriculturist 

Cherries. — The  Early  May  or  Richmond  is  held  in  highest  esteem, 
maturing  early  and  adapted  to  all  localities,  and  is  of  excellent  flavor, 
and  a  profitable  tree.  Eight  bushels,  from  three  ten-year-old  trees,  sola 
for  $32.  For  a  late  cherry,  the  English  Morello  is  a  hardy  and  good 
bearer. 

Currcmts.— The  Common  Red,  Red  Dutch,  White  Dutch,  White  Grape, 
Oondouin  White,  Cherry,  Versailles,  and  Fertile  de  Palluau  are  named  as 
successfully  grown.  One  reporter  says  the  Common  Red  and  the  Oon- 
douin White  are  the  sweetest,  and  the  Red  Dutch  and  White  Grape  the 
largest,  he  has  tried.  Another  values  the  Cherry  currant  for  size  and 
yield,  but  thinks  the  old  Red  Dutch,  with  good  ground  and  thorough 
culture,  hard  to  beat 

Oooseberries. — Houghton's  Seedling  and  Downing's  Seedling  apx>ear  to 
stand  at  the  head  of  the  list,  followed  in  order  by  Hickson's  Favorite, 
American  Seedling,  and  Chester  White.  The  worms  have  done  much 
iiyury  to  the  bushes,  and  mildew  has  seriously  affected  the  Rnglish 
varisties. 
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Apples  and  pears. — ^In  the  connty  reports  to  the  secretary  the  follow- 
ing varieties  are  named  as  saccessfdUy  tested  apples :  Bed  Astrachan, 
Wine  Sap,  Sweet  June,  Oldenburg,  Sexton,  St.  Lawrence,  Fameuse, 
Tolman's  Sweeting,  Golden  Russet,  Summer  Pearmain,  Bambo,  Maiden's 
Blush,  Bawles's  Janet,  White  Winter  Pearmain,  Bomanite,  Pennock,. 
Winter  Sweet,  Bed  June,  Limber  Twig,  Jonathan,  New  York  Pippin, 
Boman  Stem,  Bed  Transcendent  Crab,  Yellow  Transcendent  Crab,  Har- 
ris's Fall  Bu^set,  Seek-no-further,  Gros  Pommier,  Dominie,  Spitzen- 
burg.  Small  Bomanite,  Vandevere  Pippin,  Willow  Twig,  Duchess  of 
Oldenburg,  St.  Lawrence,  Yellow  Harvest,  Princess  Harvest,  Hess, 
Yellow  Ingestrie.  Yellow  Bellflower,  Keswick  Codlin,  Cole's  Quince, 
Early  Harvest,  Early  June,  Summer  Queen,  Snow  Apple,  Perry  Bus- 
set,  Saxon,  Bed  June,  Benoni,  Boman  Stem,  White  Bellflower.  Pears: 
Gray  Doyenne,  White  Doyenn6,  Bartlett,  Flemish  Beauty. 

Fruits  in  Jefferson. — There  are  in  this  county  142,422  fruit  trees, 
59j720  of  which  are  in  bearing;  and  Madison  has  over  100,000  fruit  ^xees 
planted.  Want  of  success  in  apple  culture  is  attributed  to  injudicious 
selections,  poor  cultivation,  and  the  ravages  of  the  borer  and  cater- 
pillar. A  reporter  says  the  ravages  of  the  latter  may  be  prevented  by 
tying  a  bundle  of  oat-straw  around  the  tree,  with  the  tops  down,  so  that 
when  the  worms  begin  to  cUmb,  they  will  cluster  in  the  oats,  when  the 
sheaf  can  be  removed  and  burned. 

SMALL  FRUIT  OULTUEE. 

Currants.— In  a  paper  on  Small  Fruits,  M.  Cousins,  jr.,  recommends 
the  old  Bed  Dutch  as  the  most  reliable.  It  has  superiors  in  size  and 
delicacy  of  taste,  but  none  in  its  eaxly  responsive  faithfulness  to  the 
husbandman's  care.  The  Versailles,  White  Grape,  White  Dutch,  Black 
Naples,  and  Victoria  are  also  highly  approved  for  their  respective  qual- 
ities. Currants  can  be  made  a  prolitable  crop.  Set  them  three  by  four 
feet,  4,000  to  an  acre.  One  quart  to  a  bush  will  give  4,000  quarts,  which 
at  five  cents  per  quart  (they  brought  twenty  in  Chicago  last  summer) 
make  $200  per  acre.  The  cuttings  and  roots  will  pay  ex])enses.  No 
danger  of  glutting  the  market.  The  cheapest  method  of  propagation  is 
by  cuttings.  Layers  may  be  made  by  bending  down  and  covering  the 
new  growths  or  shoots,  by  which  one  year  may  be  saved,  and  strong 
plants  secured. 

Cherries. — Of  this  fruit,  he  says,  only  the  red  or  acid  varieties  suc- 
ceed weD  in  the  west.  He  never  saw  a  bearing  Bigarreau,  Heart,  or 
Black  cherry  tree  in  the  prairies,  the  tart  Kentish  varieties,  the  Early 
May,  and  the  Morellos  being  the  only  hope.  The  Early  May  never 
totally  fails. 

Strawberries. — On  a  patch  of  several  acres  near  Burlington,  containing 
forty  varieties.  Downer's  Prolific,  Wilson's  Albany^  McAvoy's  Superior, 
and  Jenny  Lind  are  pronounced  the  best  four  varieties.  Bussell's  Pro- 
lific also  fruits  welL  The  Wilson  enjoys  tiie  widest  reputation,  and  it 
seldom  fails. 

SXJBL  FOSTEE  ON  FEUIT  OTJLTUEE. 

Upon  this  subject  Suel  Foster  says  that  an  acre  of  good,  rich  land, 
planted  in  the  spring  with  Wilson's  Albany,  in  rows  three  feet  apart  and 
one  foot  in  the  row,  carefully  hoed  and  cultivated,  and  covered  lightly 
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with  straw  in  December,  after  the  gtoimd  freezes,  the  straw  raked  into 
the  middle  of  the  rows  in  spring  for  mulching,  will  produce  twenty 
bujBhels  the  second  and  the  third  year,  and  sometimes  one  hundred  to  the 
acre,  worth  from  $3  to  $8  per  biisheL 

Orapes. — ^Mr.  Foster  expresses  the  opinion  that  grape-growing  will  be 
overdone  in  Iowa;  not  by  the  frurmers,  but  by  vineyard  planters:  the 
supply  of  wine  will  be  greater  than  the  demand.  The  fruit  will  be 
profitable  to  raise  near  large  cities,  but  he  thinks  200  to  500  miles  trans- 
portation will  not  pay  when  prices  get  down  to  five  cents  per  pound 
Every  farmer,  however,  should  have  at  least  twenty-five  vines  for  home 
supply.  Plant  a  few  Hartford  Prolific  or  Creveling  for  early  fruit,  but  the 
principal  variety  should  be  Concord. 

Plums  are  pronounced  not  very  profitable,  the  trees  being  apt  to  blight 
and  die.    Pears  do  best  on  clay  soiL 

Cherries. — ^The  Early  Richmond  (or  Early  May)  is  the  only  variety  of 
any  profit  in  the  hard  winter  climate  of  Iowa.  Fruit  second  rate,  but 
tree  very  hardy  and  productive  j  a  profitable  fruit  to  plant  by  the  acre 
for  market.  Set  trees  about  fourteen  feet  apart,  and  let  them  bear  low 
for  convenience  in  picking. 

jljpptet.— The  best  of  all  our  fruit,  and  most  profitable  for  the  labor 
bestowed.  He  thinks  Iowa  one  of  the  best  fruit  regions  in  the  Union, 
and  names  the  Yellow  Bellfiower,  Bawles's  Janet,  Rome  Beauty,  Wine 
Sap,  Willow  Twig,  Ben  Davis,  Sweet  Romanite,  Virginia  Orecoiing,  as 
varieties  he  would  recommend,  though  there  are  others  as  good.  To 
prevent  rabbits  gna\^g,  wash  the  trees  with  lime  and  tobacco.  For 
the  canker-worm  use  sorghum  molasses,  thickened  with  flour,  and  rub 
on  the  tree  from  the  bottom  one  foot  hign,  or  bum  the  worms  by  spread- 
ing a  very  light  wad  of  straw  under  the  tree;  beat  and  shake  the  worms 
ofi';  scrub  the  bark  off  trees,  it  is  a  harbor  for  Insects.  Wash  with  soap 
and  water. 

THE  PKOPAGATION  OP  EVERGREENS. 

In  another  paper  Mr.  Foster  urges  all  nurserymen  of  the  prairie  country 
to  commence  immediately  and  earnestly  the  propagation  of  evergreens, 
and  thus  to  cheapen  their  price.  Varieties  recommended  for  timber: 
Norway  pine,  Scotch  pine,  White  pine;  for  wind-breaking  screens 
and  omamentel  hedges :  Norway  spruce,  hemlock,  balsam,  and  fir.  He 
does  not  value  the  red  cedar  or  the  white  as  highly  as  before  trying 
them.  It  is  not  advisable  to  plant  apples  among  evergreens,  as  the 
former  are  likely  to  run  too  high ;  but  there  should  be  a  row  on  the 
north  and  west  to  break  the  winds  of  both  winter  and  summer;  and, 
instead  of  planting  one  row  six  or  eight  feet  apart,  plant  two  rows  twice 
the  distance. 

SHOEma  PRAIRIE  PARM  HORSES. 

W.  W.  Beebee,  in  a  paper  upon  this  subject,  says  that,  for  common 
farm  work,  and  all  usual  adjacent  travel,  horses  need  no  shoes.  God 
has  made  an  amazingly  light  but  wonderfully  strong  hoof  for  the  horse, 
folly  adequate  to  all  ordinary,  and,  by  constant  care  and  use,  to  many 
extraordinary  necessities.  Mr.  Beebee  drives  and  works  a  span  of  one 
thousand  pound  horses  that  have  not  had  shoes  on  their  fore-feet  for  five 
years,  and  never  on  their  hind  feet.  He  avoids  heavy  hauling  while  ice 
prevails,  but  drives  them  then,  even  up  and  down  hill,  as  fiwt  as  the  best  of 
shod  horses.    They  were  made  lame  by  shoeing,  but  never  since,  and  th^ 
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lioofe  are  now  well  nigh  as  hard  as  iron.  Therefore,  keep  shoes  off  ot 
oolts  and  young  horses  as  long  as  possible ;  and,  if  their  feet  become 
tender  npon  frozen  ground,  let  nature  have  a  few  days  to  increase  her 
power  of  resistance.  Mr.  Beebee  also  deprecates  the  practice  of  bind- 
ing down  upon  the  forehead,  under  heavy  or  close  bridle  reins,  that  fore- 
top  which  was  evidently  designed  to  fly  loose  in  the  breeze. 

RAISIKG  SWINE. 

Causes  of  disease. — ^L.  W.  Stuart,  in  an  article  upon  hogs,  expresses 
the  opinion  that  the  great  causes  of  disease  among  this  class  of  animals 
are  the  want  of  improvement  in  breeding,  breeding  in-and-in,  and  breed- 
ing too  young,  impairing  ttiQ  physical  qualities  of  the  animals  and  ren- 
dering them  unable  to  endure  the  hardships  to  which  they  are  exx>osed9 
fipom  lack  of  care  and  protection. 

Feeding. — ^In  reference  to  feeding  he  says:  Give  pigs  plenty  to  eat 
while  they  are  young,  as  it  will  pay  twenty-five  per  cent,  more  to  feed 
well  then  than  at  a  more  advanced  age.  Strict  regularity  in  feeding  is  • 
recommended ;  hogs  fattening  should  have  just  what  they  will  eat  and 
no  more;  be  fed  three  times  a  day,  and  be  kept  where  they  can  get 
clean  fresh  water.  To  make  the  greatest  amount  of  pork  in  a  given 
time,  obtain  the  best  breeds — such  as  will  not  break  down  on  a  plank 
floor — ^keep  their  pens  clean,  and  feed  regularly  three  times  a  day  until 
ten  months  old,  when  they  should  weigh  400  pounds. 

On  the  2d  of  June  Mr.  B.  put  up  three  pigs  eight  weeks  old,  and 
fed  them  until  September  18.  At  the  end  of  the  sixth  week  one  of  the 
three^  a  sow  of  a  good  native  breed,  had  to  be  removed  from  the  floor, 
showing  signs  of  breaking  down.  At  the  commencement  of  the  exper- 
iment this  pig  weighed  45  pounds,  increased  to  80  pounds  July  10.  The 
other  two,  Chester  white  boar  and  sow,  weighed  55  pounds  each  at  pen- 
ning, 116  and  111  pounds  resi>ectively  at  the  end  of  the  six  weeks  j  and 
at  the  end  of  the  sixteen  weeks  258  pounds  and  250  pounds  respectively. 
The  highest  weekly  increase  was  21  pounds,  the  average  for  the  boar 
13*  pounds,  and  for  the  sow  about  12i[^  pounds. 

In  fading  100  hogs  Mr.  B.  has  made  a  saving  of  two-fifths  of  the  grain 
by  grinding  it  up  into  meal  and  feeding  it  dry ;  and  finds  still  better  results 
by  souring  the  meal  before  feeding ;  and  by  steaming  food  the  best  re- 
sults are  attained,  making  a  saving  of  over  one-half.  The  opinion  is 
also  expressed  that  the  man  who  feeds  blooded  stock  gets  just  about 
double  for  his  grain  that  the  man  does  who  feeds  native  stock. 

MISSOURI. 

REPORT  OP  THE  SECBETAEY. 

L.  D.  Morse,  corresponding  secretary  of  the  Board  of  Agriculture, 
reports  that  the  year  1867  was  one  of  general  prosperity  to  the  fjEumer; 
that  the  immigration  to  the  State,  especially  during  the  fall,  was  so 
large  as  to  make  a  remxmerative  home  market  for  food  crops  in  many 
localities ;  and  that  agriculture  now  presents  one  of  the  most  profitable 
and  certain  fields  ojmi  to  capital  and  labor.  In  evidence  of  the  general 
prosperity  it  is  stated  that  the  total  value  of  taxable  property  in  the 
State  in  1860  was  $295,552,806,  while  in  1867  it  reached  $454,863,805, 
being  an  increase  of  thirty-five  per  cent.,  while  the  number  of  polls  taxed 
in  1867  falls  nearly  12,000  short  of  the  number  in  1860.  This  increased 
valuation  is  mainly  attributable  to  an  improved  condition  of  agriculture. 
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MimufadureB. — ^The  rftptd  growth  of  the  mannfietc  taring  intei^est  isalao 
remarked  upon,  and  the  fallest  encouragement  to  its  ^irther  develop- 
m«it  urged  as  of  vital  importance  to  the  State,  the  true  policy  being  to 
bring  the  producer  and  the  consumer  as  nearly  together  as  possible: 
and  to  this  end  the  suggestion  is  made,  that  the  State  exempt  capital 
invested  in  manufacturing  establishments  from  taxation  for  a  period  of 
ten  years. 

Wool^grotcing. — ^The  secretary  claims  unequaled  advantages  for  wool- 
growing  in  Missouri,  and  assumes  that  wool  can  be  grown  at  less  than 
•ne-half  the  cost  for  which  it  is  produced  in  New  England.  Not  less 
thc^  50,000  sheep  were  driven  into  the  State  during  the  latter  half  of 
the  year,  from  Iowa,  Illinois,  Indiana,  Ohio,  Wisconsin^  and  even  Ver- 
mont. As  in  other  sheep-growing  districts,  a  dog  law  is  demanded  for 
the  protection  of  flocks. 

Cisterns. — ^The  secretary  quotes  the  protracted  drought  of  the  sum- 
mer as  a  practical  argument  in  favor  of  cisterns  for  rain  water,  to  insure 
a  supply  for  almost  any  emergency.  For  household  use  one  cistern  at 
least  should  be  deep  enough  to  keep  the  water  cool  in  summer,  not  less 
than  sixteen  feet  deep,  but  twenty  feet  is  better.  Such  a  cist^n  should 
be  walled  up  with  brick  or  stone  laid  in  cement  mortar,  to  exclude  the 
surface  drainage  or  other  filth  which  passes  through  the  soil  into  wells. 
The  cistern  for  family  use  should  be  provided  with  a  filter,  for  which 
purpose  %  good  method  is  to  dig  a  small  cistern  acyoining  the  large  one, 
about  five  feet  wide  by  five  feet  deep,  connected  about  a  foot  above  the 
bottom  with  the  large  one  by  a  pipe,  and  filled  two-thirds  ftdl  of  sand 
and  graveL  Into  this  the  water  from  the  roof  is  discharged^  and  filters 
through  into  the  deep  cistern.  Small  cisterns  may  be  made  in  clay  soils 
by  cementing  on  the  earth.  Ponds  may  be  constructed  in  most  locali- 
ties, which  will  contain  an  abundance  of  water  for  stock. 

Forest  trees. — To  guard  posterity  against  the  excessive  droughts  which 
must  follow  the  denuding  of  the  country  of  timber,  farmers  are  urged 
to  save,  as  far  as  possible,  all  young  trees,  and  to  begin  in  earnest  the 
planting  of  fruit  trees,  making  it  a  point  to  plant  some  every  spring.  In 
a  few  years  they  will  grow  to  a  size  to  be  of  important  service.  Shelter 
belts  along  the  sides  of  farms  are  useful  in  a  prahie  country,  and  are 
soon  appreciated  by  farm  stock  as  shelter  from  chilling  winds  and  rains, 
ameliorating  the  severity  of  winters  and  the  drought  of  summers.  The 
following  is  given  as  the  average  growth  in  tWelve  years  of  some  of  the 
leading  desirable  varieties  of  forest  trees:  White  maple,  one  foot  in 
diameter  and  30  feet  high ;  ash-leaf  maple,  one  foot  diameter^  20  feet 
high :  white  willow,  1 J  foot  diameter,  40  feet  high  ;  yellow  willow  1^ 
foot  diameter,  35  feet  high ;  Lombardy  poplar,  10  inches  in  diameter,  40 
feet  high ;  blue  ash  and  white  ash,  10  inches  diameter,  25  feet  high ;  black 
walnut,  white  walnut,  elm,  and  chestnut  about  the  same ;  hickory,  eight 
inches  in  diameter,  25  feet  high.  Evergreens  make  an  average  growth 
of  20  inches  in  height  annually,  and  many  make  more. 

GEAPE  CULTUEE  IN  MISSOUBI. 

An  article  on  grape  culture  in  Missouri,  by  Professor  Swallow,  shows 
that  the  State  possesses  many  species  oi  native  grapes,  and  the  vines 
are  so  abundant  and  large  as  to  form  a  conspicuous  part  of  evel^  copse 
and  thicket  throughout  the  State ;  and  that  both  scientific  examinations 
and  exi)erience  prove  that  the  vine  can  be  cultivated  with  entire  success 
in  favorable  localities  in  all  parts  of  the  State. 

The  vineyards  of  Booneville  yielded  last  year  about  6,000  gallons  d 
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Trine,  worth  $12,000 ;  five  acres  gave  a  dear  profit  of  $2,000,  aad  a  vine- 
yard of  three  acres  yielded  1,550  gallons  of  wine.  The  vintage  of  tier- 
mann  was  about  100,000  gallons  from  less  than  200  acres,  which,  at 
$1  per  gallon,  gives  a  profit  of  $400  per  acre.  One  small  vineyard  at 
Hamburg  produced  over  l^OOO  gallons  per  acre.  The  cost  of  vineyards 
for  prepanng  the  soil,  setting  and  training  the  vines  tUl  they  come  into 
bearing,  varies  from  ^200  to  $300  per  acrej  subsequent  cost  of  cultiva- 
tion, $50  to  $60  per  acre ;  ten  per  cent  on  first  cost,  $20  to  $30  per  acre ; 
total  expense  for  each  year,  $70  to  $90  per  acre ;  so  that  an  income  of 
$100  per  acre  wiU  pay  tuterest  on  first  cost  and  expense  of  cultivation. 
The  writer  supposes  the  vineyards  of  the  State  have  yielded  an  average 
of  at  least  250  gallons  per  acre  since  1849,  which,  at  $1  60  per  gallon, 
would  give  an  annual  income  of  $400,  and  a  net  profit  of  $300  per  acre. 
One  vintner  of  Hermann  is  said  to  have  made  over  400  gallons  per  acre 
for  the  last  ten  years,  and  an  annual  profit  of  more  than  $500  per  acre. 
Millions  of  acres  or  land  slopes  and  ridges  in  central  and  in  southern 
Missouri,  now  considered  worthless,  are  in  fact  the  most  valuable  lands 
in  the  State  for  grape  culture:  and  it  is  stated  that  5,000,000  acres 
might  be  selected  in  the  most  desirable  locations,  and  devoted  to  vine- 
yanls  without  encroaching  upon  the  lands  most  desirable  for  other 
branches  of  agriculture,  and  that  these  5,000,000  acres  in  the  highlands 
of  eaijthern  Missouri  present  rare  inducements  to  the  vine-dresser. 

WINE  DISTEICTS  OP  MISSOUBI. 

In  an  article  on  the  wine  districts  of  Missouri,  J.  Vancleve  PhilKps 
ranks  the  lands  in  St.  Louis  County  as  third  and  fourth  rate  wine  lands, 
since  they  lack  the  proper  oxides  of  iron  to  grow  grapes  to  any  great 
eitent.  Washington,  in  Franklin  County^  and  Hermann,  in  Gasconade 
County,  are  simSarly  designated;  it  being  remarked  that  when  the 
vines  are  first  planted,  say  for  six  or  eight  years,  the  fruit  will  be  com- 
paratively perfect,  as  the  distribution  of  elements  through  the  day  has 
been  sufficient  for  the  temporary  support  of  the  vine :  but,  as  soon  as 
these  are  exhausted,  the  leaves  will  be  attacked  by  blight,  and  the  berry 
by  mildew  and  rot.  On  the  dividing  ridge  between  the  Maramec  and 
Bourleuse,  fiLX)m  St.  Clair  to  Knob  View,  may  be  found  choice  lands  for 
planting  vines.  The  district  around  Potosi,  Missouri,  is  represented  as 
X>eculiarly  favorable  for  vine-growing.  The  writer  states  that  there 
are  2,000,000  acres  of  natural  vine  lands  on  the  northern  slope  of  the 
great  watershed,  dividing  the  waters  of  the  rivers  that  flow  north  to 
the  Missouri,  and  the  rivers  that  flow  south  to  the  Arkansas.  This 
dividing  ridge  being  known  on  the  maps  as  the  Ozark  Mountains, 
extending  west  from  the  Iron  Mountains.  The  belt  of  the  true  vine 
lands  commences  at  about  400  feet  altitude,  and  extends  up  to  800  feet, 
as  demonstrated  by  the  growth  of  wild  grapes ;  and  it  will  be  noticed 
that  the  lands  planted  in  St.  Louis  County,  and  at  Hermann,  and  other 
points  in  the  counties  of  Franklin,  Washington,  and  Jefferson,  except 
at  Massey's,  St.  Clair,  are  below  400  feet.  From  all  information  gained 
in  the  author's  survey  of  this  region  the  lands  that  contain  all  the  ele- 
ments necessary  to  grow  vines  permanently,  and  are  of  the  proper  alti- 
tude, are  in  the  iron  fields  of  Franklin,  Crawford,  and  Dent.  Next,  the 
lands  in  the  lead  fields  in  Washington,  St.  Francois,  St.  Genevieve,  and 
Madison ;  the  sloping  uplands  along  the  sides  of  limestone  ridges,  where 
deep  red  clays  are  found,  being  the  best;  and  the  next  in  St  Louis, 
Jefferson,  Franklin,  Perry,  and  Cape  Girardeau,  where  the  lands  have 
the  greatest  altitude,  and  the  clay  oyer  the  rock  is  red,  and  contains  a 
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good  sapply  of  the  oxide  of  iioiL  The  flrstriiamed  lands,  lAea  prop* 
erly  cultivated,  will  produce  500  gallons  of  Oatawba  wine  per  aote  t& 
fourth  year  from  planting,  increasing  annually. 

FEAOH  0I7LTUBB. 

W*  0.  Flagg,  in  an  essay  on  peaches,  says  that  from  his  experience 
and  observation  the  variety  with  the  fewest  objections  is  the  Old  SGxon 
Freestone ;  and  that  for  a  list  of  four  market  varieties  which  will  nearly 
cover  the  season,  and  against  which  few  objections  can  be  urged,  he 
names  Troth's  Early,  large  Early  York,  Old  Mixon  Freestone,  and  Smock 
Freestone,  He  also  states  that  in  that  latitude  x>each  orcnards  should 
be  planted  on  the  highest  eminences  or  ridges,  botii  on  account  of  the 
frosts  in  cold  weather,  and  good  ventilation  in  warm  j  that  the  ground 
should  be  plowed  deep  for  p^ches  and  all  other  fruits;  and  that  the  best 
distance  is  twenty  feet  apart,  unless  special  pruning  is  resorted  to.  In 
reference  to  pruning,  he  says  that  something  like  pyramidal  pruning  is 
best  for  the  peach  tree ;  that  in  his  warm  climate  it  is  not  necessary  to 
leave  a  hollow  head  to  admit  the  sun,  and  that  he  finds  trees  with  leaders 
standing  up  to  their  work  better,  lasting  longer  without  splitting  down, 
and  freer  from  disease  both  of  tree  and  fruit.  For  marketing  peaches, 
boxes  are  objected  to,  for  the  reason  that  the  comers  bruise  the  peaches, 
and  a  return  to  baskets  is  recommended.    A  basket  that  is  highly  ap- 

E roved  is  made  much  like  a  firkin,  with  three  hoops.  It  can  be  shipp^ 
y  railway  without  damage,  holds  one-third  of  a  bushel,  and  is  intended 
to  be  retiuned  two  or  three  times.  The  sides  are  tulip-tree  wood,  the 
covers  and  bottoms  pine.  It  is  made  upon  a  frame,  formed  by  setting 
three  disks  of  iron  upon  a  spindle.  The  inner  and  the  outer  hoops  are  set 
in  the  top,  and  a  lath  set  in  place,  and  this  continued  all  round.  Some- 
times the  staves  are  made  with  holes  to  let  in  air,  as  well  as  by  the 
spaces  between  the  staves.  These  badtets  pack  better,  particularly 
when  the  peaches  are  large,  than  the  usual  boxes.  It  was  stated  that  a 
member  of  the  society  had  set  out  10,000  peach  trees  in  Oalhoun.  County, 
intending  to  can  all  the  fruit. 

FLAX  AND  HKTVrP. 

S.  A.  Olemens,  in  an  article  on  flax  and  hemp,  states  that  subsequent 
to  1860  the  high  prices  paid  for  flax>seed  induced  a  large  increase  of 
this  crop  in  Ohio,  and  its  general  extension  in  other  western  States, 
while  the  demana  for  flax-tow  during  the  war  led  to  an  increase  in  the 
number  of  flax-tow  mills  in  the  West.  In  Ohio,  Indiana,  Michigan, 
Illinois,  Wisconsin^  and  Iowa,  there  are  about  ninety,  fully  one-hali 
being  in  Ohio :  their  aggregate  capacity  is  given  as  8,000  tons  of  tow 
annually^  but  2,500  tons  are  named  as  the  highest  figures  reached  at  any 
time.  Smce  the  war  the  importation  of  jute  from  India  has  driven  west- 
em  flax-tow  from  the  market,  and  this  foreign  competition  would  have 
been  fatal  to  the  western  flax-lint  business  but  for  the  sale  of  tow  to  sup- 
ply the  small  local  factories,  and  to  afford  material  for  mixing  with  hemp 
in  the  rope  and  bagging  factories  of  Louisville  and  St.  Louis.  The  culti- 
vation of  flax  for  seed  only,  or  mainly,  has  been  greatly  extended,  how- 
ever, now  amounting  to  not  less  than  2,500,000  bushels,  giving  62,500,000 
pounds  of  fiber  for  the  last  year,  of  which  less  than  3^000,000  pounds 
have  been  saved  and  prepared  for  use,  the  remainder  having  been  burned 
in  the  straw,  or  otherwise  wasted,  aU  for  the  want  of  a  reSable  market, 
destroyed  by  ruinous  foreign  competition.  The  hemp  crop,  which  once 
amounted  to  30,000  tons  in  Missouri  and  Kentucky,  has  Mlm  to  7,500 
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tons,  though  the  crop  ooold  be  retamed  to  its  former  Tnaxiirmm  by 
proper  encouragement. 

In  1865  the  importation  of  jnte  and  of  its  mann£EM}tared  products 
reached  91^9,800  pounds.  This  included  6,875,216  gunny  bags  and 
11,641,200  pounds  of  unmanuflustured  jute.  Most  of  these  products  are 
consumed  in  tiie  western  States^  where  flax  and  hemp  would  be  fyr 
more  generally  produced,  and  their  manufetcture  into  a  better  quality  of 
the  n^ed  fabncs  woula  be  established,  but  for  the  competition  of  this 
flimsy  India  fiber,  which  is  grown  where  less  than  ten  cents  a  day  is  paid 
for  labor.  The  opinion  is  expressed  that  tariff  duties  of  two  cents  per 
pound  on  any  form  of  the  unmanufactured  fibers  of  imported  jute,  hemp, 
and  flax,  with  three  cents  per  pound  on  jute  butts,  and  four  cents  on  the 
coarse  fabrics  of  these  fib^,  would  effectually  build  up  these  western 
industries. 

Few  cultivated  plants  find  a  wider  congeniality  of  soil  and  climate 
than  flax:  and,  with  generous  culture,  it  would  flourish  firom  the  Oulf  to 
the  Bed  Biver  of  the  North  on  day  lands  and  sandy  loams,  uplands  and 
alluvial  bottoms,  timber  lands  and  prairies.  The  special  conditions  of 
soil  requisite  are  good  depth,  good  heart,  well  drained  by  nature  or  art, 
good  tilth,  and  firee  from  weeds.  The  exceptions  to  this  are  lands  of 
deep  sandy  or  graveUy  subsoil,  in  which  flax  will  suffer  in  dry  seasons, 
and  in  mucky  or  new  lands,  which  hold  an  excess  of  vegetable  mold,  or 
are  deficient  in  silicious  matter,  in  which  the  flax,  from  rank  growth  and 
deficient  strength  of  stem,  will  be  liable  to  fall  and  lodge  before  matur- 
ing. Hemp  culture  requires  a  rich,  kindly  soil,  in  good  heaat,  free  of 
weeds,  and  capable  of  enduring  extremes  of  wet  and  also  dry  seasons, 
to  find  which  the  subsoil  must  be  examined  as  well  as  the  surface,  as 
millions  of  acres  of  fertile  com  lands  in  the  western  States  have  sunace 
soils  entirely  suited  to  hemp  culture,  but,  from  the  retentive  nature  of 
their  clayey  subsoils,  hemp  cannot  be  successfully  cultivated  year  by 
year,  without  thorough  under-draining.  Favorable  soils  are  found  in 
great  perfection  on  the  alluvial  bottoms  of  the  Mississippi  and  the  Mis- 
souri Eiver,  and  some  of  their  branches.  If  the  ground  is  rich,  does  not 
hold  water  standing  on  the  surface  after  heavy  rains,  and  in  drought 
does  not  bake  and  crack,  but  has  moist  earth  within  two  or  three  inches 
of  the  surface,  it  possesses  the  subsoil  for  hemp  culture. 

.BBOOM  COEN. 

In  a  brief  chapter  on  broom  com  it  is  stated  that  of  the  four  or  five 
hundred  tons  of  broom  com  used  in  St  Louis,  only  about  forty  tons  are 
grown  in  Missouri,  though  it  is  claimed  that  the  home  product  is  supe- 
rior to  that  brought  fit)m  Illinois.  The  bottom  lands  of  Missouri  are 
suited  to  its  growth,  and  the  writer  urges  a  larger  cultivation  of  the 
crop.  Land  that  will  produce  a  rapid  and  tall  growth  of  Indian  com 
will  grow  good  broom  com.  As  a  general  thing  a  growth  of  head  of 
from  twelve  to  eighteen  inches  is  the  most  profitable  crop  for  manufac- 
turers; yet  for  "hurl,^  or  those  brooms  made  from  the  brush,  without 
using  any  of  the  stalk  under  the  wire,  which  are  the  most  desirable 
brooms,  a  growth  of  twenty  to  twenty-four  inches  is  necessary.  An 
average  crop  is  about  one-fourth  of  a  ton  per  acre,  worth  about  $160  per 
ton.  The  seed  is  almost  equal  to  oats  for  all  kinds  of  stock.  The  seeds 
average  forty  bushels  to  the  acre,  worth  $30;  total  produot  of  the  acre, 
$67  50;  and  the  labor  involved  will  not  exceed  that  required  for  an  acre 
of  Indian  com.  The  demand  is,  of  course,  limited,  and  the  price  of  tiie 
brush  will  depend  on  supply  and  demand. 
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SHEEP  HUSBAia)BY  IN  MI8S0UBI. 

S.  P.  Boardman,  in  an  article  upon  this  subject,  claims  that  sheep  hus- 
bandry will  be  found  more  profitable  than  in  the  eastern  States,  for  th# 
reasons:  1.  The  greater  cheapness  of  Missouri  lands.  2.  Their  greater 
fertility.  3.  The  less  amount  of  labor  necessary  to  produce  an  equal 
quantity  of  winter  feed.  4.  The  greater  mildness  of  the  climate,  render- 
ing less  winter  feed  necessary.  5.  The  great  extent  of  "  range"  open  to 
the  use  of  the  Missouri  wool-grower  for  pasture.  Among  the  incidental 
advantages  of  wool-growing  is  mentioned  the  small  cost  of  getting  to 
market,  as  two  horses  will  walk  off  as  easily  with  a  thousand  dolhurs' 
worth  of  wool  as  with  twenty  dollars  worth  of  com,  the  same  difference 
holding  good  when  shipped  by  rail.  Sheep  are  iHJCommended  for  "  shrub- 
bing out"  and  clearing  up  rough,  bushy  lands ;  as,  by  feeding  on  them 
in  winter,  they  will  kill  alders,  hazel  bushes,  small  wild  crab-trees,  black 
berry  bushes,  &c.  In  a  timber  pasture  they  also  cause  the  blue  grass 
to.  spread  much  faster  than  other  stock.  Prairie  grass,  too,  is  quite 
easily  killed  out  by  close  pasturing  with  sheep,  which  is  n^quently 
quite  an  advantage  when  one  has  part  of  his  farm  "  lying  out^"  and 
which  he  would  like  to  break  as  cheaply  as  possible  before  ^ncing  in.  ^ 

In  discussing  the  general  management  of  sheep,  the  writer  recommends 
tagging  the  whole  flock  before  turning  out  on  the  range  in  the  spring; 
and  alfiM>  at  the  same  time  the  cutting  of  all  long  hoofs.  In  a  flock  of 
1^000  or  more  it  is  better  to  herd  the  breeding  ewes  by  themselves,  par- 
ticularly if  compelled  to  raise  lambs  on  the  range.  It  is  better,  if  ixwsi- 
ble^  not  to  fold  sheep^  but  to  give  them  a  field  of  considerable  size  in 
which  to  choose  their  placB  to  lie.  If  lambs  are  to  be  raised  on  the 
range,  it  wiU  not  do,  in  any  part  of  Missouri,  to  have  them  come  in 
until  the  worst  cold  storms  are  past,  and  there  is  a  good  bite  of  grass. 
Docking  and  castrating  should  be  done  before  tho  lambs  are  four  weeks 
old.  When  herded  on  the  prairies,  early  weaning  is  preferable ;  say, 
wean  April  lambs  from  the  10th  to  the  15th  of  August.  The  best 
method  of  washing,  the  easiest,  and  cheapest,  and  the  cleanest,  is  by 
swimming  them  three  times  across  a  runuing  stream,  with  an  hoar's 
interval  between  the  swims.  One  swimming  soaks  the  wool,  and  the 
second  and  third  clean  out  the  filth.  When  so  situated  as  not  to  be  able 
to  wash  by  swimming,  the  writer  prefers  to  shear  without  washing.  In 
Missouri,  sheep  should  be  washed  from  the  10th  of  May  to  the  1st  of 
June,  and  shearing  commence  in  six  to  twelve  days  thereafter. 

The  American  Merino  and  the  Cotswold  are  designated,  respectively, 
as  the  best  representatives  of  fine-wooled  and  mutton  sheep.  Bucks 
ought  to  be  kept  by  themselves  the  year  tound,  except  when  serving 
ewes,  which  period  should  not  exceed  five  weeks.  Lambs,  even  though 
on  good  grass,  should  be  fed  much  sooner  in  the  fall  than  old  sheep ;  and 
the  latter  must  be  fed  as  soon  a^  it  is  found  they  are  not  doing  well 
without  feeding.  Lambs  must  be  wintered  by  themselves  j  and,  when 
practicable,  yearlings  also. 

PBAIBIE  LAKDS. 

A  writer,  speaking  in  reference  to  what  prairie  lands  can  do,  claims  that 
prairie,  broken  in  time  and  sown  in  the  fell  with  wheat,  is  sure  to  yield 
a  crop  which  wiU  pay  for  plowing,  fencing,  and  the  cost  of  the  land  the 
first  year.  Suppose  a  farmer  pays  for  forty  acres,  $320,  call  the  fencing 
$320,  labor  $200,  with  $60  more  for  extras,  the  whole  costing  $900. 
Suppose  he  gets  twenty  bushels  of  wheat  to  the  acre,  equal  to  ei^t  hnn- 
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dred  bushels,  worth,  say  $1  50  per  bushel,  equal  to  $1,200,  being  $300 
more  than  cost  of  land,  fencing,  labor,  &c.  The  land  will  not  only  pay 
for  itself  the  first  year,  but  will  also  increase  in  cash  value  for  years  to 
come. 

THE  PBOGBESS  OF  MISSOUIII  AND  ILLINOIS  CONTBASTED. 

The  same  writer  states  that,  in  1820,  Missouri  had  a  larger  population 
than  Dlinoia  by  10,000,  while  now  the  latter  has  double  the  number 
of  the  former.  In  1850  Missouri  had  $137,247,707  real  valuation;  Illi- 
nois $156,265,000.  In  1860  Illinois  had  increased  her  valuation  475  per 
cent. ;  Missouri  gained  only  265  per  cent  In  1860  Illinois  had  13,251,473 
acres  .of  improved  lands,  and  Missouri  6,246,871;  the  cash  value  of 
farms  in  the  former  was  $432,531,072 ;  in  the  latter  8230,632,126;  while 
tiie  value  of  farming  implements  in  Missouri  was'  about  $10,000,000  less 
than  in  Illinois;  all  of  which  the  writer  attributes  to  the  diflfei'ence  of 
institutions,  freedom  and  slavery,  during  the  forty  years  included  in 
the  record,  since  Illinois  has  no  advantage  for  which  Missouri  has  not 
some  compensation.  Since  the  State  pronounced  for  freedom,  not  less 
than  150,000  emigrants  have  i)oured  in,  and  the  tide  is  increasing, 

THE  MINEBALS  OF  MISSOXTBI. 

In  an  address  upon  the  minerals  of  Missouri,  it  is  estimated  that  the 
coal  fields  of  the  State  extend  over  26,880  square  miles,  with  an  average 
thickness  of  five  feet  of  workable  coal,  making  an  aggregate  store  of 
over  134,000,000  of  tons.  The  iron  mines  not  only  contain  ores  in  unex- 
ampled quantities,  but  their  ores  are  even  more  remarkable  for  quality 
than  abundance;  the  resources  are  simply  inexhaustible,  sufficient  to 
supply  the  whole  Union  for  generations.  There  are  now  seven  furnaces  in 
the  State,  smelting  iron  ores  with  charcoal,  and  a  beginning  has  been 
made  in  smelting  with  mineral  coal,  with  entire  success.  Lead  is  found 
in  greater  or  less  quantity  throughout  the  metalliferous  regions  of  the 
State;  and  it  is  asserted  that  in  no  part  of  the  world  is  there  so  large 
an  area  of  lead-bearing  rocks,  so  uniformly  disxK)6ed,  so  regidar,  so 
readily  identified,  or  on  so  grand  a  scale.  Copper  is  also  bdievea  to 
exist  in  quantity,  but  as  yet  has  not  been  developed  to  any  great  extent. 
Tin,  cob^t,  nickel,  zinc,  &c.,  exist  in  limited  quantities. 
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ThisDepartment  recently  entered  npon  a  system  of  exchange  with  for- 
eign govemmentSy  societies,  and  individnals.  Brief  as  has  been  the 
period  since  this  system  was  inaagorated,  it  has  been  attended  with  the 
most  gratifying  results.  Correspondence  has  been  had  with  the  princi- 
pal agricultural  societies  and  academies  of  Europe,  societies  of  natural 
history,  horticultoral  societies,  public  libraries,  and  individuals  well 
known  for  their  attauunents  in  agricultural  science.  The  system  has 
thus  £ar  met  with  the  approval  of  all  that  practical  and  sagacious  class 
of  men  who  are  the  representatives  of  foreign  agricultural  interests,  to 
whom  it  has  been  presented. 

Already  the  increase  of  the  library  of  the  Department  by  this  means 
has  been  considerable.  Valuable  books  and  periodicals,  English,  Ger- 
man, French,  Spanish,  Italian,  Danish,  and  Swedish,  have  been  added,  in 
exchange  for  our  own  publications.  Contributions  to  the  museum  have 
also  been  received.  Many  societies  have  offered  to  exchange  vines, 
plants,  and  seeds,  of  various  descriptions. 

It  is  the  design  of  the  Commissioner  to  extend  this  system  of  exchange 
to  embrace,  if  possible,  all  civilized  countries,  expecting  to  receive  m 
return  for  the  agricultural  works  of  the  Department,  and  valuable  speci- 
mens of  American  growth  and  production,  contributions  of  interest  and 
value.  The  advantages  of  such  a  system  cannot  be  overestimated,  add- 
ing, as  it  does,  to  our  own  experience  the  practical  and  theoretical 
kiu>wledge  of  other  countries.  It  is  within  the  scope  of  this  design  to 
exclumge  specimens  of  mineralogy,  botany,  entomology,  horticulture,  &o.. 
with  the  confident  expectation  of  enriching  and  adding  to  the  practical 
value  of  the  museum  of  the  Department. 

A  few  references  to  the  manner  in  which  the  system  of  exchange  has 
been  received  are  presented: 

In  a  communication  fiK>m  the  centr^  directors  of  the  agronomical 
societies  of  the  grand  duchy  of  Posen,  dated  September  14,  1868, 
acknowledging  the  receipt  of  books  and  seeds  from  tMs  Department,  for 
which  a  suitable  exchange  was  returned,  the  directors  express  earnestly 
a  desire  ^^to  continue  for  the  future  and  to  enhance  the  custom  so  hap- 
pily commenced  of  communicating  to  each  other  the  fruits  of  labor  upon 
a  common  field.'' 

Alexander  Buchan,  secretary  of  the  Scottish  Meteorological  Society, 
in  acknowledging  the  receipt  of  reports  of  this  Department,  and  commu- 
nicating an  offer  of  a  set  of  the  "Transactions''  of  his  society,  says,  in 
relation  to  a  system  of  exchange:  "I  am  much  gratified  to  see  the 
activity  with  which  you  have  taken  up  and  work  at  this  important  prac- 
tical problem." 

James  Plaisher,  president  of  the  Meteorological  Society  at  Blackheath, 
England,  thus  writes :  "In  addition  to  the  official  letter  sent,  acknowl- 
edging the  receipt  of  the  books  with  which  you  have  kindly  favored  the 
Meteorological  Society,  I  am  desirous  of  carrying  out  the  wishes  of  the 
council  of  three  by  mentioning  how  much  the  interesting  series  of  your 
Departmentpublications  is  appreciated.  Not  only  are  there  many  valu- 
able papers  on  general  science,  but  there  is  also  much  meteorological 
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information.  As  president  of  the  society,  I  beg  to  add  the  expression  ot 
my  own  satislaction,  and  the  great  interest  with  which  I  witness  the 
Intercommunication  which  you  have  kindly  suggested,  and  with  which 
the  Meteorological  Society  most  gladly  co-operate." 

The  following  is  an  extract  from  a  letter  dated  Melbourne,  September 
1^  1868,  from  George  R.  Latham,  United  States  consul,  to  the  Commis- 
sioner of  Agriculture: 

.  "I  may  here  remark  that  an  exchange  of  publications  with  the  Agri- 
cultural Department  of  the  United  States  will  be  appreciated  by  none 
more  highly  than  by  the  scientific  agriculturists  of  this  colony.  The 
annual  reports  of  your  Department  are  regarded  by  them  as  the  most 
valuable  agricultural  publications  in  the  world." 

The  following  is  an  extract  from  a  letter  of  M.  Jules  Joubert,  secre- 
tary of  the  Agricultural  Society  of  Kew  South  Wales,  dated  November 
6,1868: 

"  One  of  the  most  useful  works  we  have  had  placed  before  us ;  and  with- 
out any  exception  the  most  valuable  to  our  colonists,  for  aU  matters  con- 
nected with  agriculture,  is  the  report  published  annually  by  your  office," 

Mr.  David^  director  of  the  Statistical  Bureau  of  the  kingdom  of  Den- 
mark, in  giving  notice  to  Mr.  Yeaman,  United  States  minister  resident 
at  Gopenha^n,  of  the  transmission  of  reports  of  his  bureau,  on  agricul- 
tural statistics,  to  this  Department,  expresses  very  warmly  the  <' utmost 
interest"  which  he  feels  in  making  exchanges  of  works  Jipon  agriculture, 
and  conveys  his  hearty  thanks  for  the  offer  of  exchange. 

The  meteorological  committee  of  the  Boyal  Agricultural  Society  of 
Great  Britain  haa  signified  its  appreciation  of  the  mutual  benefits  oi 
exchange  by  accepting  the  offer  of  this  Department;  and  in  return  for 
some  recent  volumes  of  departmental  reports,  has  transmitted  forty-nine 
volumes  of  great  interest  and  value,  constituting  a  series  of  its  own  re- 
ports, with  atlases.    It  has  also  signified  a  desire  for  future  exchanges. 

Mr.  F.  F.  Gavada,  United  States  consul  at  Trinidad  de  Guba,  in  a 
letter  requesting  of  this  Department  seeds  of  cereals,  vegetables,  &c.,  and 
premising  others  of  choice  varieties  in  return,  on  behalf  of  American 
citizens  employed  in  agriculture  in  Guba,  speaks  of  the  great  and  recip- 
rocal benefits  to  be  derived  from  sudi  exchanges  between  Guba  and  the 
United  States — ^benefits  of  which  this  country  will  naturally  reap  the 
superior  share.  v 

William  S.  Mechling,  of  Belize,  British  Honduras,  joins  in  the  uniform 
recommendation  of  a  system  of  exchange.  As  between  this  country 
and  British  Honduras,  he  expresses  the  opinion  ^^that  such  an  arrange- 
ment would  be  highly  beneficial  to  both  countries;"  and  touching  the 
productions  of  Honduras,  writes:  <^I  am  satisfied  that  I  could  send 
many  rare  and  valuable  seeds." 

Dr.  Jos.  D.  Hooker,  director  of  the  Boyal  Gardens  at  Kew,  England, 
in  sending  seeds  of  trees  gathered  from  the  EQmalayas,  and  actaiowl- 
edging  the  receipt  of  seeds  of  shrubs  and  trees  from  this  country, 
also  speaks  wannly  of  the  benefits  of  exchange.  He  promises  a 
large  collection  of  seeds  of  European  and  Asiatic  shrubs  and  trees, 
and  of  such  seeds  native  here  he  says:  ^^  You  cannot  go  wrong  in  send- 
ing them." 

Eugene  Schuyler,  United  States  consul  at  Moscow,  Bussia,  writes  as 
foUows: 

"I  inclose  you  a  specimen  of  hemp,  prepared  by  a  new  process,  by 
Mr.  Michael  Puzanof,  in  the  government  of  Kursk.  I  have  not  yet  been 
able  to  learn  the  details  of  the  process,  but  wiH  send  them  to  you  as 
soon  as  I  can  procure  them  from  Mr.  Puzanof. 
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"Some  iMirts  of  Smolensk  and  other  western  governments  are  very 
swampy,  and  the  Prince  Mestchersky  has  thought  it  would  be  well  to 
try  to  introduce  there  Zizania  aquatica.  or  Indian  rice,  which  is  said  to 
be  largely  eaten  by  the  Northwestern  mdians.  He  has  requested  me  to 
procure  him  some  of  the  seed.  Is  it  in  your  power  to  inclose  me  a  pack- 
age of  this  seed  for  the  prince!  I  shall  be  very  happy  to  obhge  him, 
and  am  much  indebted  to  you. 

"It  may  interest  you  to  know  that  there  api)eared  in  the  Februarj^ 
number  of  the  Russian  Messenger,  the  chief  monthly  journal  here,  a  long 
and  very  flattering  article  on  the  Agricultural  Department  over  which 
you  preside.^' 

Transmitting  seeds  from  Asia  Minor,  E.  J.  Smithers,  United  States 
consul  at  Smyrna,  writes  to  the  Department  as  follows,  under  date  of 
April  10,  1869: 

"I  have  the  honor  to  inform  you  that  I  have  transmitted  to  your  De- 
partment, through  the  United  States  dispatch  agent  at  London,  a  small 
box  containing  Uiree  kinds  of  seed  of  the  most  delicious  melons  grown 
in  Asia  Minor.  These  seeds  were  kindly  procured  by  his  excellency 
Ismail  Pajsha,  governor  general  of  this  vilayet,  and  forwarded  to  tliis 
consulate  for  transmission  to  your  Department 

"I  may  remark  in  regard  to  these  varieties  of  melons,  that  when  kept 
in  a  dry  place  they  will  remain  iierfect  till  mid- winter.  ISspecially  is 
this  the  case  in  regard  to  the  Magnesia  and  Kir  Bagatch  varieties.  As 
the  climate  of  Asia  Minor  is  very  dry  after  the  middle  of  April  or  the 
Urst  of  May,  until  the  latter  part  of  September,  I  would  recommend 
California  as  the  most  suitable  section  of  our  country  for  the  successftil 
cultivation  of  these  melons.'^ 

The  following  is  a  copy  of  Ismail  Pacha's  letter  to  Mr.  Smithers,  trans- 
mitting the  seeds  referred  to  in  the  preceding  extract: 

"  Vilayet  of  Arom,  Smyrna^  April  4, 1869. 

^<  Sir:  It  has  been  to  me  an  agreeable  duty  to  be  able  to  realize  your 
desire  concerning  melon  seeds.  I  have  procured  three  kinds,  which 
you  will  receive  with  this  letter. 

<'I  will  be  happy  if  the  committee  of  agriculture  of  the  United  States 
succeeds  in  the  cidtivation  of  our  delicious  melons  ui  the  New  World, 
and  I  will  feel  flattered  every  time  the  eminent  members  of  this  com- 
mittee require  my  feeble  help,  which  will  always  be  accorded  to  them  so 
far  as  I  am  able.  On  their  side,  if  they  would  sometimes  send  us  seed 
capable  of  being  acclimatized  in  these  fljie  regions  of  Asia  Minor,  I  would 
feel  grateful. 

"Please  to  accept,  sir,  the  assurance  of  my  high  consideration. 

"ISMAIL. 

"B.  J.  Smithers,  Esq.,  United  States  Consul.^ 

Auguste  Dupuis  writes  from  Village  des  Aulnaies,  Ulslet  County, 
province  of  Quebec,  as  follows : 

"  You  have  been  kind  enough  to  send  me  the  report  for  1867.  This 
valuable  report  to  the  agriculturists  of  the  United  States  would  be 
profitable  to  farmers  in  all  parts  of  the  world.  The  farmers  of  your 
beautiful  country  ought  \o  be  proud  of  being  represented  by  men  who 
are  elevating  agriculture  to  its  proper  position. 

"  They  receive  in  this  report  lessons  numerous  and  profitable.  They 
can  make  comparisons  between  the  methods  pursued  in  States  acyoining 
their  own. 

"  You  deserve  much  from  your  countrymen  for  this  great  work.'' 
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Jose  Martiuez  de  Ilor,  i)re8ideiit  of  the  Rural  Society  of  the  Argen- 
tine Republic,  South  America,  writes  as  follows: 

*^  It  aifords  me  pleasure  to  acknowledge  the  receipt  of  your  esteemed 
favor  of  the  25th  September,  18C8,  and  to  return  you  infinite  thanks  for 
the  books  which  you  have  sent  to  this  societj^  This  courtesy  has  been 
highly  appreciated,  and  in  return  you  will  receive,  through  Efr.  C.  H. 
Trumbull,  the  second  volume  of  the  annals  of  the  society.  We  will 
send  each  year  the  volume  containing  the  publications  of  the  society, 
and  hope  to  merit  in  return  published  works  and  reports  of  your 
Department,  because  of  their  interest  to  a  body  like  ours,  which  has  for 
its  object  the  illustration  and  stimulation  of  the  rural  prosperify  of  the 
country. 

"With  great  satisfaction  we  accept  your  offer  to  send  certain  seeds, 
&c.,  for  trial  in  our  soil,  and  are  happy  to  respond  to  your  invitation  to 
send  samples  of  the  products  of  this  country,  and  hav^  already  taken 
measures  to  send  you  a  shipment  in  May,  1870. 

"  Preparations  are  being  made  for  an  Argentine  exposition  at  Cor- 
dova, about  the  17th  of  April,  1870.  We  shall  improve  that  occasion  to 
prepare  a  collection  of  all  seeds  considered  useful  or  desirable  for  trial 
in  the  United  States,  and  shall  notify  you  prom)>tly  of  shipment,  and  at 
the  same  time  forward  fnstructions  in  reference  to  their  cultivation.  We  • 
have  assurances  that  a  number  of  intelligent  agriculturists  are  preparing, 
as  well  to  exhibit  their  products  at  the  exposition,  as  to  send  selects 
samples  to  your  Department. 

"  Understanding  the  importance  to  this  country  of  a  reciprocal 
exchange  of  agricultural  productions  with  your  Department,  and  appre- 
ciating fully  the  honorable  intention  of  your  propositions,  the  Rural 
Sodel^  of  the  Argentine  Republic  acknowledges  your  courtesy,  and 
salutes  you  with  an  expression  of  its  most  distinguished  consideration.^ 

Exchanges  of  seeds,  plants,  and  native  productions  have  been  pro- 
posed and  agreed  upon  between  this  Department  and  the  following  for- 
eign governments,  societies,  and  individuals : 

Austria. — ^The  Imperial  Agricultural  Society. 

Atistralia. — Botanical  gardens,  Melbourne. 

Argentine  Republic. — Agricultural  Society  of  the  Argentine  Republic 

Brazil. — ^Dr.  Joseph  Cooper  Reinhart,  Campinas. 

British  Honduras. — W.  S.  Mechling,  Esq.,  Belize. 

Ba/varia^ — Royal  gardens  of  Bavaria. 

Cape  of  Oood  Hope. — Cape  of  Good  Hope  Agricultural  Society. 

China. — ^The  Chinese  government. 

Denmark. — The  Statistical  Bureau  of  Denmark. 

England. — India  Museum,  liondon;  Kew  gardens,  do.;  Royal  Met^ro- 
logical  Society,  do.  ■ 

France. — Jardin  des  Plantes,  Paris. 

Quatemala. — ^The  government  of  Quatemalai 

Japan. — The  Japiinese  government. 

PoUmd. — Polish  Agricultural  Society,  Posen. 

Porto  Rico. — George  Latimer,  Esq.,  St.  John's. 

iStJottonrf.— Scottish  Meteorological  Society,  Edinburgh. 

Spain. — Royal  gardens  of  Madrid. 

The  foreign  societies  to  which  reports  of  this  Dep%rtment  have  been 
forwarded,  with  reference  to  exchange  of  publications,  are  as  follows  : 

APBIOA. 

Cape  2W».— Agricultural  Society. 

Mauritius. — Soci^t6  d'Histoire  l^atorelle  de  lllo  Maurioe. 
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AMEBICA,  EXOLUSIYE  OF  BBITISH  AHEBIOA. 

Bogota^  New  Oranada. — Sociedad  deNataralistas  Neo-Granadinos. 

Oeorgetoumj  British  Guiana. — ^Boyal  Agrictdtoral  and  Gonmiercial 
Society. 

Ha/oana^  Cubit. — Beal  Sociedad  Economica  de  la  Habana. 

Mexico.  Mexico. — Escnela  de  AgrictQtiiTa  j  Sociedad  Mexicana  de  Geo- 
grafia  y  Estadistica. 

Bio  Ja/neiroy  £r(m2.— Sociedad  Aiodliadora  de  Industria  Nacionsd. 

ASIA. 

Bata/via.'^lSatnvakjmdige  Yereeniging  in  Nederlandsch  ludie. 
<7a{ctt^a.-^A*gricaltaral  and  Horticnltoral  Society  of  India. 
Ma/nilla.—EU>jQl  Economical  Society  of  the  Philippine  Islands. 

ATTSTBALIA. 

IfaOKHeme.— Acclimatisation  Society;  Botanic  garden, 
i^dn^sf •^AnstraliaQ  Horticaltnral  and  Agricnltoral  Society;  Entomo- 
logical Society  of  New  South  Wales. 

BELGIUM. 

.Sru^^el^.— Soci^td  Oentrale  d'Agrictdtore  de  Belgiqne;  Soci6t6  Bikto- 
mologiqne  de  Belgiqne ;  Soci6t6  de  Flora :  Soci6t6  PalflBontologique  de 
Belgiqne;  Soci6t6  Boyalede  Botanique  ae  Belgiqne;  SoGi6t6  Boyid6 
protectrice  des  Animanx. 

01ient—8oci6t6  Hoyale  d'Agriculture  et  de  Botanique. 

Namur.'^Boei6t6  Agricole  et  Foresti6re  de  la  Province  de  Namnr. 

BEKHABK^ 

Cop^ft^z^^.— Botaniske  Forening;  Bnrean  Boyal  de  la  Statistiqne: 
Danske  Landmands-Forsamling^  (Association of  Danish  Agricnltnrists;) 
Eongelige  Bibliothek,  (Boyal  Library;)  KongeUge  Danske  Yiden- 
skabemes-Selskab,  (Boyal  Danish  Society  of  Science ;)  Kongelige  Lcmd- 
huosholdnings-SelsKab,  (Boyal  Society  of  Bnral  Economy;)  Katurhisto- 
riskeForening;  NatnrhistoriskTidsskrift;  TidskriftforVeterinflBP,  (Vet- 
OTnary  Jonrnal ;)  Veterinfler-Selskab,  (Veterinary  Society.) 

FBAKOE. 

Association  Scientifiqne  de  France. 

AhheviUe.--8(m6t6  Linn^nne  du  Nord  de  France. 

Aix. — ^Acad^mie  des  Sciences,  d'AgricQlture,  Arts  et  Belles-Lettres. 

An^er^.— Soci^t^  d'Agricnltnre,  Sciences  et  Arts ;  Soci6t6  lann^enne 
du  D^partement  de  Madne-et-Loire. 

AngoulSme. — Soci6t6  d'Agriculture,  Sciences,  Arts  et  du  Commerce  du 
D6p.  de  la  Oharente. 

Bayeux. — 8oci6t6  d'Agriculture,  Science,  Arts  et  Belles-Lettres* 

Bordeaux. — Socldt6  d'Horticulture  de  la  Gironde ;  Soci6t6  Linn6enne 
do  Bordeaux. 

Caen. — Soci^t6  d'Agriculture  et  de  Commerce  de  Caen;  Soci6t6  des 
Antiquaires  de  I^ormandie. 
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OAatotw-wer-Jfame.— Soci4t56  d^Agiicnlture,  Oommerce  et  Sciences  de 
laMame. 

OherJxmrg.'^SociiU  Acad^mique  de  Cherbourg.. 

Dijan. — Soci^t^  d'Agricnlture  et  d'Industxie  Agricoledu  D^partement 
de  la  C6te  d'Or. 

Dauai. — ^Association  V6t6rinaire  des  D^partements  du  N ord  et  du  Pas- 
de-Galais ;  Soci6t^  Imp^iiale  d'Agricnlturej  Sciences  et  Arts  de  DouaL 

Evreux. — Soci6t6  Libre  d^Agriculture,  Sciences,  Arts  et  Belles-Lettres 
del'Eure. 

Le  Mans. — Soci6t6  d^Agricnltnre,  Science  et  Arts  de  la  Sarthe. 

Lille. — Boci^t6  Imp^riale  des  Sciences,  de  PAgricnlture  et  des  Arts. 
'Lyons. — Soci^t^  ImperialedePAgricnltnre,  Histoire  Natnrelle  et  Arts 
Utiles  de  Lyon. 

Jftlcon.— Acad^miedeMftcon :  Soci^t6  des  Arts,  Belles-Lettres  ettf  Agri- 
culture. 

3f(Wute.*-Soci6t6  d^Agriculture,  Industrie,  Science  et  Arts  du  D^parte- 
ment  de  la  Loz^re. 

Metz.'^AcBA6mie  Imp^riale  de  Metz. 

Jfontp^Wier.— Soci6t6  Gentrale  d*Agriculture  du  D6partement  de  la 
Herault;  Soci6t6  G^n^rale  d'Encouragement  A  la  Sericulture;  Le  Mes- 
sager  Agricole. 

Jftmf tiw.— Soci^te  d^orticulture  de  PAllier. 

Pom.— Oustave  Bossange  et  Co.;  American  Library;  Biblioth^ue 
Imp^riale ;  Minist^  du  Oommerce  et  Agriculture :  Hinistdre  de  llltran- 
ger  (D^p.  de  Statistique;)  Soci6t6  Botanique  de  Prance;  Soci6t6  Ento- 
mologique;  8oci4t6  Imp^riale  et  Gentrale  d'Agriculture  de  France; 
Soci6t6  Imp^riale  et  Gentrale  d'Horticulture  de  Paris;  Soci6t6  Imp6iiale 
et  Gentrale  de  MMecine  Y6t6rinaire;  Soci6td  Imp^riale  Zoologique 
d'Acclimatation. 

Ptq(.— Soci6t6  d'Agriculture,  Sciences,  Arts  et  Gommerce. 

Saint  Qum^.— Soci6t6  Acad^mique  des  Sciences,  Arts,  Belles-Lettres 
et  d'Agriculture. 

8trasbourg.'~Qo(A6t6  des  Sciences,  Agriculture  et  Arts  du  Bas-BlmL 

T(mr«.— Soci6t6  d^Agriculture,  des  Sciences,  des  Arts  et  des  Belles- 
Lettres. 

Valenciennes.— So(A6i6  d'Agriculture,  Sciences  et  Arts. 

GEBMAirr,  HfOLTJDINa  AtJSTBIA  AliD  FBTTSSIA. 

Verein  der  Stiddeutschen  Porstwirthe;  Versammlung  Deutscher 
Land-und  Porstwirthe;  Yersammlung  Deutscher  Naturforscher  und 
Aerzte. 

AgroMj  Austria.— "EL  E.  Eroatisch-Slaronische  Landwirthschofts- 
Gesellscbaft 

Altenburgj  Saxe-Altenburg.—TSebtaxtoTSchende  Gesellschaft  des  Oster- 
lan  des  Pomologische  Gesellschaft. 

Arolsenj  TTaZfoc*.— Landwirthschaftlicher  Verein  im  Pflrstenthum 
Waldeck. 

Augsburg^  Parana.— Landwirthsch.  Vewin  Ton  Sohwaben  und  Feu- 
burg;  Naturhistorischer  Verdn;  Bedaction  der  Wochenschrift  fUr 
Thierheilkunde  und  Viehzucht. 

Bambergy  Paroria.— NaturfiMfschende  Gesellschaft. 

PerWw.— Acclimatisations- Verein  fHr  die  Pretiss.  Staaten;  Botan- 
ischer  Verein  fiir  die  Provinz  Brandenburg,  etc. ;  Deutsche  Geologischer 
Gesellschaft;  Entomologischer  Verein;  GeseUsehaft  ftlr  Erdkunde; 
Gtosellschaft  I^aturforschender  Pxeunde;  EonigUche  Bibliothek;  E5- 
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Digliches  Landes-Oeconomie-OoUegium:  Eoniglich  MinisterioiB  fUr 
LandwirthscbaftL  Augelegenheiteu^  Meteorologisclies  Instit;  Bedac- 
tioD  des  Archlvs  fiir  Path.  Anatomic;  Redaction  der  Landwiithschaft- 
licbe  Zeitung  fiir  Nord-  and  Mitteldentschland^  Redaction  des  Land- 
wiithschafUicliGS  Gentralblatt  fur  Deutscliland ;  Redaction  des  Statis- 
tischen  Central- Arcliivs,  (Dr.  O.  Eubner,)  Statistisches  Bureau;  Verein 
fiirdeutscheStatistik:  Verein  zur  BeforderungdesGartenbaoes;  Verein 
zur  Beforderung  des  Gewerbefleisses  in  Preusseh. 

Blarikenhurg.  BrunstcicJc. — Naturwissenschaflliclier  Verein  des  Harzos, 

Bonn. — Landwirthschaftlicher  Central- Verein  fiir  Rheinpreussen ; 
Naturhistorischor  Verein  derpreussischen  Rheinlande  and  Westphalens; 
l^ied^rrbeinische  Gesellschaft  fur  Natur-  u.  ELeilkunde;  Redaction  des 
Wiegmanns'chen  Archivs  fiir  Naturgeschiclite. 

JS#*ttn«irio/^.£n«n«icicA;.— Garten- Verein  imHerzogthunL  Braunschweig. 

Bremen. — Naturwissenschaftlicher  Verein. 

Breslauy  Prussia. — Land wirthschafblicher  Central- Verein  fiir  Schlesien: 
Schlesische  Gesellschaft  fur  vaterlandische  Cultur;  Schlesischer  Verein 
fiir  Berg-  und  Hiittenkunde ;  Verein  fiir  schlesische  Insektenkunde. 

BregenZj  Austria. — ^Naturforsdiender  Verein. 

Brambergj  Prussia. — ^LandwirthschafUicher  Central- Verein  fur  d&a 
Netze-Distnct. 

Briinnj  Austria. — K.  K  Mahrisch-schlesische  Ge-sellschafb  fiir  Acker 
ba^  Natur-  und  Landeskunde;  Naturforschender  Vereui. 

(fhemnitZj  Saxony. — ^Redaction  der  Deutschen  Industrie  Zeitung. 

OelUy  Hanover. — Landwirthschaftiiche  GesellschafL 

Clempenoto  bei  Andamj  Prussia. — Baltischer  Verein  zur  BefSrderung 
der  Landwiithschaft 

CzemmoitZy  AtMtna.— Verein  fur  Landcskultur  und  Landeskunde  im 
Herzogthume  Bukowina. 

Bantzic.  Prttmo.— Landwirthschaftlicher  Central- Verein ;  Katorfor- 
schende  Gesellschaft 

Darmstudtj  Hesse. — Gartenbau-Verein ;  Grossherzoglich  Hessische 
Central-Stellefdrdie  Landes-Statistik;  GrossherzoglicheHof-Bibliothek; 
Mittelrheinisch-Geologischer  Verein. 

BeidesMm.  Bavaria.— PoUicbisk:  Naturwissenschaftlicher  Verein  der 
bayerischen  Pfalz. 

JDresdenj  Saxony. — Seine  M^estat  der  Konig  von  Sachsen;  Flora: 
Gesellschaft  fUr  Botanik  und  Gartenbau :  Gesellschaft  fiir  Botanik  und 
Zoolo^ejKoniglicheBibliothek;  Statistisches  Bureau;  Verein  fiir  Erd- 
kunde. 

JEldenay  Prussia. — Gartenbau- Verein  fur  Neu-vorpommern  und  Biigen  ; 
K.  P.  Staats-  und  Landwirthschaftl.  Akademie. 

Hmdenj  JOTaMorar.— Katnrforschende  Gesellschaft. 

ErfurL  Priwm.— Akademie  Gemeinniitziger  Wissenschaftenj  Gar- 
tenbau-Verein. 

Frankfort  on  the  Oder^  iVtwm.— Historisch-Statistischer  Verein. 

Frankfort  on  the  Main^  iVicMia.— Gartenbaugesellschaft  "Floraf 
Senckenbergische  naturforschende  Gesellschaft. 

Freiberg^  &u;o»y.— Kdnifflich  Sachsischo  Bergakademie. 

OorlitZj  Priwm.— Naturforschende  GesellschafL 

Obttingen^  Hanover. — Konigliche  Gesellschaft  der  Wisseaschaften. 

OotJiOy  Saxe-Goburg. — Thttringer  Gartenbau- Verein. 

OratZy  Austria.— K.  K.  Steiennarkische  Landwirthschafts-Gesellschaft; 
Steiermslrkische  Landes-Ober-Realschide. 

Oumbinne7iy  Prussux. — ^Landwirthschaftlicher  Central-Verem  fiir  Lit 
taoen  und  Masuren. 
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Halle,  Frmsia. — Naturforschende  (Jesellschaft. 

Hamburg,  JIa?we-T<w(?n.— Stadt-Bibliotliek;  ThierscLutz-VereiiL 

Hanover  J  Hanover. — Konigliclie  BibliotHek ;  Statistisches  Bureau. 

Heidelberg,  Baden. — ^Landwirthschaftlicher  BezirksVerein. 

HermannstadL  Austria. — ^Verein  fur  Siebenbiirgische  Landeskunde. 

Hohenheim,  Wurtemberg.—KouigMcii  Wiirtembergische  Laiid-  und 
Forstwirthschaftliche  Akademie. 

Innsbruck,  Austria.— K.  K.  Landwirthschafts-GeseUschaft  fiir  Tirol 
und  Vorarlberg. 

Jena,  /Soxe- T^^eiwtar.— Landwirtlischaftliclies  Listitut;  Eedaction  der 
Zeitschrift  fur  deutsche  Laudwirthe;  Statistisches  Bureau  der  Vereiuig- 
ten  Thiiringischen  Staaten. 

Karlsruhe,  Baden. — ^Centralstelle  fur  die  Laudwirtbschaft :  Grossherz. 
Badisches  Statistisches  Bureau  des  Handels-Ministerium;  Grossherzog- 
liche  Hofbibliothek. 

Kassel,  Hesse. — ^K.  Commission  fUr  landwirthschaftliche  Angelegen- 
heiten  in  Kurhessen  5  Verein  fur  Hessische  Landeskunde. 

Kiel,  Holstein. — ^Landwirthschaftlicher  Generalverein .  des  Herzog- 
thums  Holstein. 

Klagenfurt,  Austria. — K.  K.  Landwirthschafts-GeseUschaft. 

Koblents,  Prussia. — ^Naturhistorischer  Verein. 

Kdlfi,  Prussia. — Landwirthschaftlicher  Verein, 

Konigsberg,  PHwrn.— Oentralstelle  der  Landwirthschaftlicher  Vereiae 
des  Begierungs-Bezirks  Konigsberg. 

Laibach,  Austria. — K.  K.  Landwirthschafts-GeseUschaft. 

Leipsig,  Saxony. — ^Dr.  Felix  Fltlgel,  (agent  Smithsonian  Institution ;) 
BotanischeZeitungj  Jahrbiicher  fiir  wissenschaftliche  Botanik;  Natur- 
forschende  GeseUschaft;  Redaction  der  Zeitschrift  fur  deutsche  Laud- 
wirthe; Verein  von  Freunden  der  Erdkunde. 

Liegnitz,  Prussia. — ^Landwirthschaftlicher  Vereii^. 

Lina,  Austria. — K.  K.  Landwirthschafts-GeseUschaft. 

Mentz,  Hesse. — ^Rheinische  Naturforschende  GeseUschaft. 

Marienwerder,  Prussia. — Verein  Westpreussischer  Landwirthe. 

Meininger^  8axe-Meiningen, — Verein  dif  Pomologie  und  Grartenbau. 

Meissen.  Saanmy. — ^Naturwissenschaftliche  GeseUschaft  "  Isis.^ 

Mengertnghausen,  Waldeck. — ^I^mdwirthschaftlicher  Verein  im  Fiirsten- 
thume  Waldeck, 

Merseburg,  Prussia. — LandwirthschaftUcher  Central- Verein  fiir  die 
Provinz  Sachsen. 

Mimchen. — Baierische  Gartenbau-Gesellschaft;  K5nigl.  Botanischer 
Garten;  K6nigl.  Statistisches  Bureau;  LandwirthschaftUcher  Verein; 
Verein  fiir  Naturkunde. 

MUneter,  Prussia. — ^I^ndwirthschafUicher  Provinziat-Verein  fiir  TVest- 
phalen  una  Lippe. 

Neutitschein,  Atistria. — ^LandwirthschaftUcher  Verein. 

Passa/u,  Bavaria. — Praktische  Gartenbau-GeseUschaft  in  Baiem. 

Pesth^—Oteologische  GeseUschaft  fUr  Ungam.— Kirdlyi  Magyar  Ter- 
m^szettudom&nyi  T&rsulat. 

Potsdam,  Prussia. — ^LandwirthschaftUcher  ProTinzial- Verein. 

Prague.  Austria — K.  K.  Patriotisch-okonomische  GeseUschaft. 
•    Regensourg,  Ba/varia. — ^K.  Baierische  botanische  GeseUschaft 

Rostock,  MeckleiOmrg. — ^Mecklenburgischer  Patriotischer  Verein. 

Salzburg,  Austria. — ^K.  K.  Landwirthschafts-GeseUschaft. 

Schwerin,  Mecklenburg- Schwerin. — Grossherzogliche  Landes- Vermes- 
sun|;8-Commission ;  GrossherzogUches  Statistisches  Bureau. 

Stgmaringen,  Prussia. — Land^nrthschaftUche  Centralstelle  des  Vereins 
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znr  Befordenmg  der  Landwirthschaft  and  der  -Gewerbe  fiir  die  Hidien- 
zoUernscben  Lande. 

Sandershausenj  Schwarzburg-Bondershauien.'^Yer^Ji  znr  Befordenmg 
der  Landwirthschaft. 

StetHnij  Prussia. — Entomologischer  Verein. 

Stuttgart  J  WUrtemberg. — O^tenban-Gesellschaft  "  Flora  ;'^  Geeell- 
Bchaft  ftir  die  Weinverbessemng  in  WUrtemberg ;  K*  GentralsteUe  filr 
Gewerbe  nnd  Handel ;  K.  Gentralstelle  liir  die  Lmidwirthscbaft ;  K 
Oeflfentliche  Bibliothek:  KStatistiseh-topographischesBnrean;  Bedac- 
tion  des  "Tbiergarten,"  (Dr.  B.  F.  Weinland.) 

Tharandj  Saxony.— KdmgUch  Sachs.  Akademie  fttr  Forst  nnd  Land- 
wirthe. 

Trieste^  Austria. — Gartenban-Gesellschaft  des  Litorale. 

Tubingen^  WUrtemberg. — Landwirtbscbaftlicber  Verein. 

Vienna^  Austria^— Connt/^  der  AUgemeinen  Versammlung  von  Berg 
raid  Htlttenmanneni ;  Entomologischer  Verein:  K.  K.  Central- Ad- 
stalt  fiir  Meteorologie  nnd  Erd-Magnetism j  E.  E.  Direction  des  Ad- 
mlnistrativen  Statistik;  E.  E.  €ktrtenban-Gesellschaft;  K.  K.  Oeolo|i- 
sche  Beichsanstalt;  E.  K  LandwirtbscbaftsX^esellscbaft;  E.  K.  Btatis- 
tiscbe-Central-Gommission. 

Weimar  Saxe-  Weimar. — ^Verein  fiir  Blnnustik  nnd  Gartenban« 

Wiesbaden^  Nassau. — Yerein  fUr  Natnrknnde;  Yerein  Nassanisdiei 
Land-  nnd  Forstwirthe. 

WUrzburgj  Ba/varia. — Physikalisch-Medicinische  Gtesellscbaft* 

OBSAT  BBITAm  AKB  IBELAin}. 

Bath^^BsAh  and  West  of  England  Agricnltnral  Society. 

Belfyst — Ghemico- A^cnltoral  Socie^  of  Ulster. 

dork. — Gnvierian  Society. 

Cirencester. — ^Boyal  Agncoltnral  College. 

2>ttfr^i7i.^Ghemical  Society  of  Dnblin :  Natural  History  Society  of 
Dublin :  Boyal  (jreologicai  Society  of  Ireland. 

Edinburgh.~iy%jitamcal  Society;  Caledonian  Horticultural  Society; 
Highland  and  Agricultural  Society  of  Scotland. 

Keighleu^^Keighiey  Agricultural  Society. 

Kew. — ^Library  of  Kew  Gkirden. 

ixmdon.— William  Wesley,  (agent  Smithsonian  Institution;)  Acclim- 
atization Society;  Annals  and  Magazine  of  Natural  History;  Britiflb 
Aissooiation  for  the  Advancement  of  Science;  Chemical  Society  of  Lon- 
don; Entomological  Society;  Geological  Society  of  London;  Linnsan 
Society;  Museum  of  Practical  Gteology;  Eoyal  Agricultural  Society  of 
England:  Boyal  Botanic  Society;  Boval  College  of  Yeterinaiy  Sur- 
geons; Boyal  Geographical  Society  of  London;  Boyal  Horticultora) 
Society  of  London. 

YorAp.— -Yorkshire  Agiicultund  Society. 

GBEECB. 

AfA^n*.— Observatory. 

HOLLAin). 

Amsterdam. — Eoninkl^te  Akademie  van  Wetenschappen.  (Boyal 
.  Academy  of  Sciences;)  Eoninkiyk  Zoologisch  Genootschap  "Natura 
Artis  Magistra,''  (Boyal  Zoological  Society;)  Stadsbibliotheek.  fOity 
Library;)  Yereeniging  voor  Statistiek  in  Nederland,  (Statistical  Asso- 
ciation of  the  Netherlands.) 


Digitized  by 


Google 


PORBIGN  EXCHANOM.  5&? 

JLrnJiew.—Vremd  van  den  Landman. 

The  Hague* — ^Bureau  d^  la  StatiBtiquev  ^oninlslijke  Bibliotiieeky 
(Eoyal  Library.) 

Groningen. — Genootschap  ter  Bevordering  der  Natunrkundig  Weten- 
Bchappen,  (Society  for  the  Advancement  of  Natural  Sciences.) 

Harlem, — HoUandsche  Maatschappij  der  Wetenschappen^  (Society  of 
Sciences  of  Holland.) 

Leyden. — Nederlandsche  Bntomologische  Vereeniging,  (Entomological 
Society  of  the  Netherlands ;)  Eijk's  Musenm  van  Natnurlijke  G^eschie- 
denis,  (National  Museum  of  Natural  History;)  Vereeniging  voor  de  Flora 
van  Nederland :  University  Library. 

Botterdam, — ^Bataafsch  Genootschap  der  Proefondervindqijke  Wils- 
begeerte,  (Batavian  Society  of  Experimental  Philosophy.) 

UtrechU — Koninklijk  Nederlandsch  Meteorologisch  Instituut. 

ZtcoUe. — Overysselsche  Vereeniging  tot  Ontwikkeling  van  Provinciale 
Welvaart,  (Overyssel  Society  for  Promotion  of  Provincial  Welfare  j) 
Yriend  van  den  Landman. 

ITALY. 

Bologna. — Society  Agfaria  della  Provincia  di  Bologna. 

Florence. — ^Academia  Economico-agraria  dei  (}eorgoflli. 

Milam^ — ^Associazione  Agricola  Lombarda  di  Gorte  del  Palasio;  Beale 
Instituto  Veterinario. 

Naples, — R.  Orto  Botanico  di  NapolL 

Palermo. — B,.  Istituto  d'Licorragiamenlo  di  Agricoltura,  Arti  e  Mani- 
fatture  in  Sicilia:  Societd.  di  Accmnazione  e  di  Agricoltnra  in  Sldlia. 

Pe^aro.— Accaaemia  Agraria  di  Pesaro. 

!turin4 — ^Accademia  Beale  di  Agricoltura;  Bureau  Boyale  Statistiqne ; 
Ministero  di  Agricoltura,  Lidustria  e  Commercio.  « 

Udins. — ^Associazone  Agraria  Friulana. 

Verona. — ^Accademia  d^Agricoltura,  Conmiercio  ed  Arti  di  Yerona. 

NORWAY. 

O&rfetionia.— Physiographiske  Forening. 

DrontAeim.— Kongelige  Norske  Videhskabemes-Selskab,  (Royal  North- 
em  Society  of  Science.)  ^ 

POLYNESIA. 

Honolulu^  Sandtoich  IsUmds.—'Roj^  Hawaiian  Agricultural  Society. 

POBTUOAL. 

Lishon.^^AcoAemiB,  Beal  das  Sciendas. 

^  BUSSLi. 

Dorpa*.— Dorpater  Naturforscher-Gesellschaft. 

jHeWno/br«.— Magnetisches  und  Meteorologisches  Observatoriumj 
Societas  Scientiarum  Fennica. 

Moscow.— Jmper.  Obshtshestvo  Selskago  Khozaistva,  (Imperial  Ag. 
ricultural  Sbcietyj)  Soci6t6  Imp6riale  des  Naturalistes  de  Moscou. 

Odessa.— Qla.Yno6  Ontchilitch6  Sadovodstva,  (Central  Horticultural 
School;)  Obshtshestv6  Seyskag6  E3ioagaistva  Joiynoi  Eossii,  (Society 
of  Eural  Economy  of  Southern  Eussia.) 

Bi^a.— Gesellschaft  Praktischer  Arztej  Naturforschender  Vereinj 
Technischer  Verein. 
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J8t.  Petecshurg. — Eutomologische  Gesellschaft ;  Kais.  Boss.  Minera- 
logischeGeselJschaft;  St^^dstitslie^kii  Tfc?cntxaLjii  Komitet,  (Central 
Statistical  Committee.) 

SCAiaJINAYLdL: 

Skandinaviske  Katurforskeres  Forsamling,  (Scandinavian  Associa- 
tion of  Naturalists.) 

SPAm. 

Barcelona, — Eeal  Academia  de  Buenos  Letras  de  Barcelona. 
Madrid. — Eeal  Academia  Espaiiola  Archeologia  y  Geografia;  Eeal 
Academia  de  la  Historia. 

SWEDEN. 

iw?id.— Physiographiske  Forcning,  (PliysiogTaphic  Association.) 
Stockholm. — Bureau  Central  de  Statistique  de  Sufede  5  Bureau  de  la 
Becberclie  Gr^logique  de  la  Su^e ;  Kongliga  Landbruks-Akademien, 
(Eoyal  Academy  of  Agriculture;)  Kongliga  Svenska  Vetenskaps-Aca- 
demien,  (Eoyal  Swedish  Academy  of  Sciences.) 

Upsalu. — Kongliga  Vetenskaps-Societeten,  (Koyal  Society  of  Science.) 

SWITZERLAND. 

Basel — ^Naturforschende  Gesellschaft. 

Bern. — Naturforschcnde  Gesellschaft;  Okonomische  Gesellschaft  des 

Eantons  Bern. 

Chy/r. — ^Naturforschende  Gesellschaft  Graubiindens* 

Geneva. — Institut  National   Genevois;   Observatoire ;  Socidt4  G^n6- 

voise  d'Utilit^  Publique :  Soci6t6  de  Physique  et  d'Histoire  Naturelle  j 

8oci6t6  Omithologique  Suisse. 
Neufchatel. — Soci6t6  des  Sciences  Naturelles.  * 

Bion. — 8oci6t6  Valaisanne  des  Sciences  Naturelles^ 
Zurich. — Bureau  Central  M6t^orologique    Suisse;   Naturforachende 

GeselLschaft. 
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OUR  INDUSTRIAL  COLLEGES. 


The  last  Annual  Keport  of  this  Department  contained  a  brier  auscract 
of  all  attainable  information  relative  to  the  Industrial  Colleges  which 
had  been  organized  under  the  act  of  Congress  donating  lands  for  their 
encouragement  and  support.  In  that  preliminary  history  was  traced 
the  progress  of  public  sentiment,  uAd  of  the  efforts  made  in  some  of  the 
States  to  promote  the  interests  of  those  engaged  in  agriculture,  espe- 
cially of  the  efforts  to  awaken  a  desire  for  a  more  intelligent  preparation 
for  tiie  vocation  of  the  farmer.  It  is  gratifying  to  learn  that  seveiul 
States,  which  had  hitherto  don^  no  more  tban  to  accept  the  graiit,  have 
taken  preparatory  steps,  during  the  past  year,  toward  establ^hing  agri- 
cultural colleges,  either  by  maMng  sale  of  lands  alloted  to  them,  or  by 
organizing  boards  of  trustees,  and  commencing  the  erection  of  the 
necessary  buildings.  Colleges  already  organized^  and  those  in  which  a 
course  of  study  has  been  marked  out,  have  manifested  a  desire  to  i>er' 
feet  their  plans,  and  to  render  the  institutions  more  complete  and  use- 
fuL  While  these  institutions  are  thus  giving  evidence  of  progress,  there 
has  been  exhibited,  on  the  part  of  the  public,  a  demand  for  such  instruc- 
tion as  they  are  fitted  to  impart  Although  these  colleges  are  still  in  their 
infancy,  their  courses  of  study  but  impeifecUy  matured,  their  boards  of 
instruction  filled  only  in  part,  and  in  some  instances  by  a  temporary 
provision  of  teachers,  and  although  they  are  not  yet  provided  with  suit- 
able conveniences  for  students,  still  the  attendance  has  been  large,  and 
the  students  have  made  gratifying  progress  in  the  branches  to  which 
they  have  given  attention. 

It  is  proposed  to  give  such  additional  information  as  this  Department 
has  been  able  to  procure;  and  the  subject  will  be  recurred  to  &om  year 
to  year,  until  the  colleges  are  all  organized,  and  a  list  of  the  faculty  and 
the  course  of  study  in  each  can  be  given.  This  will  be  done  because  it 
IS  believed  that  these  institutions  will  become  co-laborers  with  this  De- 
partment in  elevating  the  vocation  of  the  farmer,  and  giving  him  scien- 
tific as  well  as  practical  instruction  in  his  pursuits. 

CONNECTICUT. 

The  object  aimed  at  in  the  ShefQeld  Scientific  School,  in  its  "Course 
of  Agricidture,''  is  to  prepare  the  student  for  the  successful  management 
of  a  farm,  by  putting  him  in  possession  of  a  knowledge  of  the  most  ap- 
proved methods  of  culture  at  present  employed,  and  by  explaining  the 
reasons  for  these  methods.  This  course  is  adapted  to  those  who  are 
already  familiar  with  the  employments  of  the  farm.  Lectures  are  given 
on  the  theory  and  practice  of  agriculture  in  all  its  branches,  on  chem- 
istry, botany,  geology,  zoology,  and  free-hand  drawing.  Horticulture 
and  torestry  receive  particular  attention.  Excursions  under  the  direction 
of  the  professors  are  made  useful  to  the  students  in  the  observation  of 
plants  and  insects  useful  or  injurious  to  the  farmer.  The  course  of  agri- 
cultural instruction  is  under  the  direction  of  Professors  Brewer  and 
Johnson.  The  governing  board  of  the  ShefQeld  Scientific  School  con- 
sists of  President  Woolscy,  Professors  Dana,  Norton,  Lyman,  SiUiman, 
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Whitney.  Brush,  Gilman,  Johnson,  Brewer,  Eaton,  Marsh,  and  Verrill. 
They  beUeve  it  to  be  more  serviceable  to  tiiie  State  and  the  country  to 
maintain  a  high  grade  of  scholarship,  and  say:  "We  cannot  expect  to 
equal  the  special  schools  of  agriculture  in  the  very  desirable  work  of 
training  practical  farmers,  though  we  hope,  by  the  prosecution  of  the 
science  of  agriculture,  and  by^he  training  of  scientific  professors  and 
agriculturists,  to  contribute  to  the  proigress  of  agriculture.'^ 

ILLINOIS. 

The  last  annual  report  of  the  Department  of  Agriculture  contains  an 
account  of  the  liberal  provision  made  for  the  Industrial  University  ot 
this  State.  The  legislature,  on  the  2i9th  of  March  last,  passed  an  addi- 
tional act,  making  provision  for  the  benefit  and  completion  of  the  insti- 
tution. Sixty  thousand  dollars  were  appropriated  for  this  purpose,  as 
follows:  To  the  agricultural  department,  for  the  erection  of  barns, 
ho^es  for  farm  laborers,  for  fencing  and  draining,  teams,  tools,  finit  trees 
and  forest  trees,  and  stock  of  several  breeds  and  varieties,  $12,500  annu- 
ally for  two  years;  to  the  horticultural  department,  including  buildings 
and  structures,  house  for  the  gardener,  tool-house,  fencing  and  under- 
draining,  fitdt  trees,  shrubs,  and  plants,  $10,000  per  annum  for  two 
years;  to  the  chemical  department,  $5,000;  and  for  other  apparatus,  and 
for  books,  $10,000. 

This  appropriation  indicates  the  appreciation,  by  the  people  of  the 
State,  of  tne  miportance  of  the  new  university,  and  ^ugurs  well  for  its 
fiiture  prosperity  and  usefulness. 

KANSAS. 

Professor  John  S.  Hougham  has  been  called  to  the  chair  of  agrieul- 
tnral  science  in  the  college  at  Manhattan.  He  had  previously  touglrt 
agricultural  chemistry  in  Franklin  College,  Indiana,  for  several  years. 
Eighty  acres  of  the  farm  have  been  inclosed  by  a  substantial  stone 
fbnce,  and  about  half  the  inclosed  land  was  under  cultivation  during 
the  last  summer.  An  orchard,  embracing  sixty-three  varieties  of  froi^ 
has  been  planted.  One-fourth  part  of  the  land  under  cultivation  will  be 
planted  and  tilled  under  the  special  direction  of  Professor  Hougham,  and 
it  is  expected  that  an  illustration  will  thus  be  afforded  to  the  students 
of  tixe  best  methods  of  culture  in  the  various  departments  of  farming, 
gardening,  and  horticulture.  Miniature  farming  by  the  students  will  be 
encouraged  under  his  direction,  each  bestowing  his  particular  attention 
on  the  portion  allotted  to  him,  careftd  records  of  which  wiU  be  preserved. 

One  hundred  and  sixty-eight  students  have  been  in  attendance  dur- 
ing the  year,  seventy-one  of  whom  were  ladies.  The  institution  has 
already  romished  eighty  teachers  for  the  schools  of  the  State. 

MAINE. 

The  farm  connected  with  the  GoUege  of  Agriculture  and  the  Me- 
chanic Arts  is  situated  in  a  populous  county,  and  near  the  geograph- 
ical center  of  the  State.  It  has  a  suflftcient  diversity  of  soil  and  aspect 
to  render  it  suitable  for  experimental  purposes.  It  is  especially  suited 
to  firuit-culture  and  horticulture.  The  dormitory  building  has  b^n  com- 
pleted, the  rooms  of  which  are  large  and  weU  ventilated.  A  chemical 
laboratory,  modeled  after  that  at  Brown  University,  has  been  erected, 
and,  when  completed,  will  afford  superior  facilities  for  instruction  in 


Digitized  by  LjOOQ IC 


INDU8TBIAL  COLLEGES.  543 

analytio  chemistry,  and  its  application  to  agricoltiire  and  the  indostrial 
arts.  Professor  Femald,  a  gradoate  of  Bowdoin  Gollege,  has  been 
elected  professor  of  mathematica.  and  has  entered  npon  the  duties  to 
which  he  has  been  assigned:  bamnel  Johnson,  also  a  graduate  of 
Bowdoin  College,  has  been  appointed  taxm  superintendent.  Thirteen 
students  have  received  instruction  who,  during  the  hours  allotted  to 
labor,  have  rendered  valuable  assistance  in  grading  the  grounds  and  in 
form  work.  One-fourth  to  one*half  the  expenses  of  the  students  has  been 
defrayed  from  the  avails  of  their  labor. 

In  arranging  the  course  of  study  two  leading  ide^jS  are  kept  in  view: 
first,  to  prepare  the  students  to  become  good  citizens  by  a  right  moral 
and  intcdlectual,  and  social  training;  and,  secondly,  to  attend'to  '< those 
branches  of  study  which  are  direcfiy  connected  with  the  various  indus- 
tries which  form  the  basis  of  the  wealth  and  prosperity  of  the  State.'^ 
The  trustees  intend  that  the  instruction  given  shall  be  ^^of  such  a  char- 
acter as  to  secure  to  the  student  tixe  discipline  of  mind,  and  the  practical 
experience  necessary  for  .entering  upon  other  caUings."  It  will  be  a 
special  object  of  the  trustees  to  counteract  the  increasing  disinclination, 
towards  manual  labor,  and  to  vindicate  its  dignity  by  showing  that  it' 
is  compatible  with  intellectual  culture  and  social  refinement. 

The  course  of  study  will  occupy  four  years.  Its  essential  features  are 
indicated  by  the  following  outline:  ^^ English  language  and  literature, 
mathematics,  including  trigonometry,  surveying,  civil  engineering, 
drawing,  chemistry,  animal  and  vegetable  physiology,  botany,  horticul* 
tnre,  the  veterinary  art,  entibmology,  stock-breeding,  Dook-keeping,  his- 
tory, and  moral  and  intellectual  phiiosophy.  The  £Wch  and  German 
languages  wUl  also  be  taught" 

Onie  act  of  the  legislature  organizing  the  college  requires  the  trustees 
to  ^^  encourage  and,  with  reference  to  other  exercises,  to  require  all  the 
students  to  engage  in  actual  labor  upon  the  lands  and  in  the  work-shops 
with  which  the  coUege  may  be  furnished,  and  shaU  provide  suitable  over- 
sight and  direction  in  such  labor,  so  that  they  may  become  habituated 
to  skillful  and  productive  industry."  It  will  tidus  be  seen  that  the  char- 
ter makes  provision  for  labor,  and  that  the  trustees  intend  to  combine 
practice  with  theory— manual  labor  with  sdentiflc  culture.  They  desire 
"  to  preserve  habits  of  industry  where  they  exist,  and  to  encourage  stu- 
dents to  form  them  where  they  do  not  exist." 

Tuition  and  room-rent  are  f^  to  all  students  firom  the  State. 

MASSACHUSETTS. 

During  the  first  twelve  months  from  the  opening  of  the  college,  ninety- 
six  students  were  admitted  on  written  examinations,  seventy-four  of 
whom  were  acquainted  with  farm- work.  Their  average  age  was  eightecoi 
vears.  The  coUege-farm,  consisting  of  four  huhdred  acres,  is  well  adapted 
to  the  uses  of  the  institution,  containing  a  diversity  of  soU  stad  aspect, 
and  is  well  fitted  for  farm-culture,  for  forestry,  for  the  formation  of  pkm- 
tations  of  fruit  trees  and  forest  trees,  for  tiie  cultivation  of  bot£mical 
plants,  and  for  horticulture.  On  a  portion  of  it,  an  arboretum  will  be 
planted,  in  which  all  the  varieties  of  trees  suited  to  the  climate  will  be 
grouped  according  to  their  natural  affinities,  and  the  principles  of  land- 
scape gardening.  Professor  Snell,  who  tenfporarily,  during  the  last 
year,  gave  instruction  in  mathematics  with  entire  acceptance,  now  gives 
place  to  a  permanent  professor  in  that  department,  Mr.  S.  F.  Miller,  who 
IS  a  graduate  of  Amherst  college,  aad  who  has  had  several  years'  exi>e- 
rience  as  a  civil  engineer.    Mr.  0.  A.  Goessmann,  a  graduate  of  the 
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■University  of  CrSttingen,  has  been  appointed  professor  of  chemistry. 
Hon.  0.  L.  Flint  lectures  on  dairy-farming;  Dr.  Calvin  Cutter,  on  the  laws 
of  health :  Dr.  J.  H.  Stickney,  on  the  diseases  of  domestic  animals;  Dr. 
Jabez  Fisner,  on  market-gardening :  Dr.  Edward  Hitchcock,  on  compar- 
ative anatomy;  and  Hon.  Marshsdl  P.  Wilder,  on  the  culture  of  froitA 
and  flowers.  Hon.  Levi  Stockbridge  is  farm-superintendent  and  in- 
structor in  agriculture ;  and  President  Clark  is  also  professor  of  botimy 
and  horticulture,  and  director  of  the  botanic  garden. 

The  annual  report  made  to  the  legislature  of  the  State  represents 
that  there  is  an  abundant  demand  for  the  education  which  this  institu- 
tion is  designed  to  aiibrd.  The  students  have  manifested  a  deep  interest 
in  their  studies,  and  their  progress  has  been  commendable.  It  is  highly 
desirable  that  students  should  pursue  and  complete  the  regular  course 
of  study :  but  pro\i8ion  is  made  for  those  who  choose  to  follow  a  select 
course  aaapted  to  their  circumstances  and  necessities. 

MICHIGAN. 

The  last  year  was  a  prosperous  one  for  the  State  Agricultural  College, 
at  Lansing.  The  number  of  students  was  eighty-two,  representing 
twenty-six  counties  of  the  State.  Sixty  of  the  number  were  sons  of 
formers.  Three  hundred  and  fifty  acres  of  the  farm  are  now  cleared,  and 
a  large  part  freed  from  stumps.  Boads  and  fences  have  been  built,  and 
a  .large  amount  of  grading  and  ditching  h|)s  been  done.  The  organic 
law  of  the  college  says :  "  Three  hours  of  each  day  shall  be  devot^  by 
every  student  of  the  college  to  labor  upon  the  farm,  and  no  person  shall 
be  exempt  except  for  physical  disability.'^  The  officers  of  the  college 
personally  superihtend  the  work,  and  illustrate  in  the  garden  or  the  field 
the  principles  learned  from  the  books.  The  j  unior  class  work,  during  their 
entire  year,  under  the  direction  of  the  professor  of  practical  agriculture, 
and  the  sophomores  work  under  the  mrofessor  of  botany  and  horticulture; 
The  students  do  not  find  the  labor  irksome,  but  are  interested  by  its 
variety  and  its  relation  to  their  studies.  They  have  actual  practice  in 
the  laboratory,  in  the  use  of  the  compass  and  level,  in  grafting  and  bud- 
ding frnit  trees,  and  in  the  work  generally  of  the  garden  and  the  femn. 
The  trustees  regard  the  labor  system  as  succeeding  better  every  year. 

The  lands  donated  by  Congress,  and  which  are  located  within  the 
bounds  of  t^e  State,  are  now  in  the  market,  but  no  income  from  this 
source  has  yet  been  received.  It  has,  thus  tar,  been  supported  by  the 
State.  The  minimum  price  of  the  lands,  established  by  law,  is  $2  50 
per  acre.  When  the  sale  is  effected,  a  large  fund  will  be  created,  which 
will  greatly  aid  the  college  in  giving  increased  facilities  for  instruction. 

The  faculty  of  instruction  is  constituted  as  follows :  T.  C.  Abbott, 
president,  and  professor  of  mental  philosophy  and  logic;  Manley  Miles, 
professor  of  animal  physiology  and  practical  agriculture,  and  superin- 
tendent of  the  farm ;  R.  C.  K^ie,  professor  of  chemistry ;  W.  W.  Tra- 
cey,  professor  of  botany  and  horticulture,  and  superintendent  of  the  gar- 
dens; George  T.  FairchUd,  professor  of  English  literature. 

Several  years'  experience  in  giving  instruction  in  the  State  Agricul- 
tural X)ollege  has  convinced  its  officers  that  a  "  defined  course  of  study 
should  be  insisted  upon."  Students  are  not  i)ermitted  to  leave,  at  will, 
a  study  half-completed.  At  the  same  time  various  courses  of  study  are 
presented  to  them,  agreeing  in  the  main,  yet  sufficiently  divergent  to 
meet  the  wants  of  those  who  have  in  view  particular  departments  of 
labor  in  future  life.  A  regular  course  of  study  extends  through  four 
years.    It  embraces  a  wide  range  of  study  and  inquiry,  and  appears  to 


Digitized  by 


Google 


INDUSTEIAL  COLLEaSS.  545 

he  well  adapted  to  promote  the  ends  which  the  institatioii  has  in  view. 
It  embraces  the  following  departments : 

Chemistry. — ^The  elementary  forces — ^heat,  light,  electricity^  Ac ;  titie 
laws  of  chemical  combination;  elementary  substances,  their  history, 
properties,  combinations,  and  uses ;  application  of  chemistry  to  the  arts, 
analysis  of  soils,  min^als,  and  manures ;  use  of  the  blowpipe.  In  the 
study  of  analytical  chemistry,  the  student  spends  three  kours  daily  in 
the  laboratory,  under  the  direction  of  the  professor  of  ohemistry,  secur- 
ing in  this  manner  a  practical  knowledge  of  the  science.  In  agricul- 
tural chemistry,  instruction  is  given  on  the  formation  of  soils ;  the  rela- 
tion of  air  and  moisture  to  vegetable  growth;  the  nature  and  sources  of 
food  for  plants;  preparation  of  manures,  witii  their  application  to  soils. 

Practical  o/gricuUure. — ^Laying  out  farms,  arrangement  of  farm-build- 
ings, farm  implements,  general  principles  of  tillage,  construction  of 
drains,  principles  of  stock-breeding,  breeds  of  domestic  animals,  succes- 
sion 01  crops,  management  of  grass  lands,  care  of  animals  and  principles 
of  feeding,  fkttening  of  animals,  management  of  sheep. 

Botany. — Physiological  and  systematic,  the  geographical  distribution 
of  plants,  and  their  relative  importance^  the  genera  and  species  of  those 
having  agricultural,  commercial,  medical,  or  ornamental  value,  and 
those  which  are  noxious  or  detrimental.  Living  specimens  are  dissected 
by  the  students,  and  the  structure  of  plants  is  illustrated  by  diagrams 
and  by  the  use  of  the  microscope. 

SartictUture. — ^The  sophomore  class  is  occupied  during  the  year  in  the 
gardens  and  college  grounds,  and  have  ample  opportunity  to  apply  the 
instruction  received  in  the  class  rooms. 

Animal  physiology. — ^Particular  attention  is  paid  to  the  anatomy  and 
physiology  of  domestic  animals,  and  the  course  of  instruction  is  illus- 
trated by  anatomical  preparations  and  diagrams. 

Entomology. — ^The  course  in  this  department  is  illustrated  by  a  valua- 
ble collection  of  native  and  of  exotic  insects.  Special  attention  is  paid 
to  the  study  of  species  injurious  to  vegetation,  and  the  best  methods 
of  checking  their  ravages. 

Mathematics  and  dvil  engineering. — ^The  course  in  this  department  em- 
braces aU  those  studies  which  prepare  the  student  for  t^e  successful 
practice  oi  surveying,  leveling,  bridge  and  road  building,  including  field 
practice,  under  the  supervision  of  the  professor. 

English  Uterature, — ^The  course  of  instruction  is  by  text-books  and 
lectures,  and  is  intended  to  be  of  such  a  character  as  will  give  the  stu- 
dents an  enlarged  acquaintance  with  the  best  writers  in  the  language, 
and  fit  them  for  the  reputable  peifonnance  of  the  duties  which  will  dc;- 
volve  upon  them  in  their  future  life. 

MINNESOTA. 

Some  steps  have  been  taken  toward  organizing  the  agricultural  col- 
lege. A  farm  has  been  purchased  near  the  college  buildings,  which  will 
be  inclosed  during  the  coming  season.  A  plan  of  organization  is  now 
being  prepared  by  the  trustees,  who  will  also  report  a  course  of  study  te 
be  pursued  in  the  institution. 

KEW  YTATVTPSHIBE. 

Ihe  New  Hampshire  College  of  Agriculture  and  the  Mechanic  Arts, 
established  in  1866,  was  opened  to  students  in  September,  1868.    It  has 
two  terms,  corresponding  with  the  flail  and  the  spring  term  of  Dart- 
35 
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moath  Oollege,  thns  giving  opportaniiy  to  students  to  spend  the 
snmmer  months  at  home  in  agricnltaral  or  mechanical  employment. 
Topics  are  given  to  them  at  tiie  close  of  the  spring  term,  on  which 
papers  are  to  he  prepared,  from  observation^  experiment,  or  study,  for 
the  Mi  term.  Farmers  can  thus  give  to  their  sons  facilities  for  educa- 
tion in  the  most  favorable  seasons  for  study,  and  still  ei\joy  the  advan- 
tage of  their  itervices  in  the  period  of  greatest  agricultural  activity. 

Oandidates  for  admission  must  be  sixteen  years  of  age.  and  pass  a 
satisfaotory  examination  in  the  branches  of  English  study  taught  in 
common  schools. 

The  course  of  study  embraces  three  years:  the  first  including  mathe- 
matics, botany,  physical  geography,  chemistry,  physics,  and  bc^k-keep- 
ing;  the  second,  trigonometi^,  practical  botany,  organic  and  analytical 
chemistry,  history,  rhetoric,  mensuration,  zoology,  geology,  and  miner- 
albgy ;  the  third,  agricultural  chemistry,  zoology^  astronomy,  and  mete* 
orology,  rural  economy,  political  science,  and  intellectual  and  moral 
philosophy. 

The  library  contains  five  hundred  volumes  of  scientific  works,  pur- 
chased in  Europe,  about  one  hundred  of  which  are  from  the  private 
library  of  the  lato  Professor  Faraday.  Students  have  access  to  tiie  col- 
lege library,  cabinets,  observatory,  and  gymnasium.  A  State  museum 
of  general  and  applied  science  is  proposed  in  connection  with  the  insti- 
tution. There  are  twelve  free  scholarships,  covering  the  charge  for 
tuition,  one  for  each  senatorial  district.  Tuition  is  fifteen  dollars  per 
term.    The  number  of  students  in  the  first,  or  Junior  class,  is  ten. 

The  faculty  consists  of  President  Smithy  and  Professors  E.  W.  Dimond, 

ggricultural  chemistry,)  T.  E.  Crosby,  (animal  and  vegetable  physiology,) 
.  J.  Noyes,  E.  D.  Sanborn,  0.  A.  Young,  E.  T.  Quimby,  0.  H.  Hitch- 
cock, and  C  F.  Emerson. 

NEW  YOBK. 

The  Cornell  University,  the  institution  which  received  the  congres* 
sional  grant,  was  opened  for  the  reception  of  students  in  September, 
1868.  No  doubt  is  entertained  that  the  expectations  of  the  public,  re- 
garding the  usefulness  of  this  institution,  wiU  be  fully  realHied.  The 
board  of  instruction  has  been  filled,  in  part,  with  professors  of  a  high 
reputation,  and  an  able  corps  of  non-resident  professors  has  been  ap- 
pointed, who  will  deliver  courses  of  lectures  on  the  subjects  assign^ 
them.  The  munificent  endowment  of  its  founder,  the  Hon.  Ezra  Comdl, 
with  the  princely  addition  of  the  congressional  grant  of  lands,  enables 
its  trustees  to  open  the  institution  with  the  fairest  prospects  of  success 
and  usefulness. 

The  faculty  of  the  agricultural  department  of  the  university  includes 
President  A.  D.  White,  and  Professors  O.  C.  Caldwell,  B.  G.  Wilder, 
A.  N.  Prentiss,  James  Law,  C.  F.  Hartt,  and  J.  S.  Gould. 

In  this  department  there  are  three  courses  of  study,  one  of  which  re- 
quires four  years  for  its  completion,  and  entitles  the  student  to  the 
degree  of  bachelor  of  science;  the  other  two  are  abridged  courses,  one 
of  three  and  the  other  of  two  years,  comprising  all,  or  nearly  all,  the 
agricultural  instruction  given  in  the  niD  course. 

The  requirements  for  admission  to  the  first  two  of  these  courses  are 
the  same  as  for  admission  to  the  freshman  class  in  the  scientific  course, 
namely,  a  good,  sound  English  education,  including  algebra  to  quad- 
ratics; for  admission  to  the  third  course  of  two  years,  a  knowledge  of 
algebra  will  not  be  insisted  upon. 
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If  any  one  should  widi  to  attend  one  oonrse  or  moreof  lectores  in  tiie 
department^  and  work  In  tilie  laboEratoriea  or  the  garden,  or  on  the  &nn, 
under  the  direction  of  the  respective  professors  in  charge,  he  may  be 
permitted  to  do  so.  at  tiie  discretion  of  the  faculty  of  the  department. 
Of  such  a  student  it  will  be  required  that  he  pay  the  usual  tuition  fee 
often  doUars,  and  also  that  his  time  be  as  fully  occupied  in  study  and 
work  as  that  of  other  students. 

In  the  instruction  given,  both  IsbhoxBitory  and  field  practice  are  com- 
bined with  the  usual  lecture-room  work,  to  the  utmost  extent  possible } 
to  this  end,  land,  laboratories,  live  stock,  tools,  models,  and  apparatus 
are  supplied.  With  the  aid  oi  these  appliances  and  means  of  illustra- 
tion, and  Ins  own  powers  of  observation,  intelligently  directed  by  his 
teachers,  the  student  may  become  familiar  with  the  chemical  properties 
and  relations  of  the  substances  composing  soils,  plants,  and  animalp, 
with  the  domestic  plants  and  animals  themselves,  and  their  conditions 
of  health  and  disease,and  with  the  best  methods  of  agricultural  practice. 

PENKBYLVArai^ 

An  entire  change  in  the  feMsnlty  of  the  Agricultural  College  of  this 
State  has  recentiy  been  made.  It  is  thought  that,  after  a  long  struggle 
against  adverse  circumstances,  the  college  is  now  in  a  position  to  e^t 
the  great  objects  for  which  it  was  established.  Thomas  H.  Burrowes  has 
been  appointed  president,  and,  in  an  address  issued  to  the  pubUc,  he 
says:  <^  Each  student  shall  be  made  to  know  thoroughly  what  he  studies; 
he  shall  have  the  opportunity  to  acquire  an  education  equal  to  any 
attainable  dsewhere;  he  shall  be  prepared,  as  fiur  as  depends  on  careftd 
instruction,  properly  to  perform  his  duties  as  a  citizen,  and  shall  be  in- 
formed in  tiie  principles  of  our  common  Christianity."  He  also  sets  fSorth 
the  general  principles  of  the  course  of  instruction  which  will  be  pursued. 

RHODE  JSIAND. 

Brown  University  has  received  the  land  grant  for  industrial  colleges, 
and  made  provision  for  a  course  of  scientific  and  practical  instruction, 
extending  through  a  period  of  three  years.  The  first  year  embraces 
chemistry,  physiology,  geometry,  and  algebra,  as  required  studies;  and 
civil  engineering,  analytical  chemistry,  or  the  French  language,  as  op- 
tional studies :  the  second,  natural  philosophy  and  rhetoric,  witii  applied 
chemistry  and  civil  engineering,  at  the  option  of  the  student;  the  thinL 
moral  philosophy,  political  economy,  and  geology,  with  the  same  optional 
studies  as  for  the  second  year. 

The  requirements  for  admission  include  a  knowledge  of  arithmetic, 
algebra,  English  grammar,  and  modem  geography.  Provision  will  also  be 
made  for  lectures,  especially  during  the  winter  months,  embracing,  among 
other  subjects,  the  following:  The  action  of  air  and  water  upon  soils; 
the  influence  of  drainage  and  a  proper  degree  of  pulverization:  the  pre- 
paration, application,  and  office  of  manures  and  other  fertilizers;  the 
elements  which  enter  into  the  composition  of  vegetables;  the  form  in 
wbich  they  are  presented  to  the  growing  plant;  the  varying  proportions 
in  which  they  are  required  by  d^erent  crops;  the  laws  of  climate,  and 
the  influence  of  situation  and  exposure;  modes  and  principles  of  culture; 
noxious  insects,  and  the  means  of.  their  destruction;  the  general  princi- 
ples of  metallurgy;  bleaching,  dyeing,  and  calico  printing;  principles 
of  warming,  draft,  and  ventilation;  the  con^)06ition  and  properties  ot 
mortars  and  cements;  composition  and  properties  (tf  oUs,  paints,  and 
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vaa^nifihes;  the mannfactare of  cheTnieal  re-agents;  theaxt  of  kyanizing 
wood^  aiid  of  preserving  meats^  firoits,  and  vegetables  fix)m  decomposition. 

wisoONSm. 

In  o«r  last  Annual  Report  was  given  the  coarse  of  instmction  pur- 
sued in  the  college  of  this  State,  and  annexed  is  a  list  of  the  feculty  of* 
instruction  in  the  department  of  a^culture :  Paul  A.  Chadbourae,  presi 
dent;  W.  W.  Daniels,  professor  of  agriculture;  John  0.  Davi^  pro 
fessor  of  chemistry  and  natural  history;  Addison  E.  VernU,  professor 
of  comparative  am  tomy  and  of  entomology. 

The  lands  granted  by  Congress  have  becii  located,  but  are  not  yet  sold. 
The  college  is  now  in  operation  as  a  branch  of  the  University  of  Wis- 
consin, and  has  the  benefit  of  a  ferm  purchased  for  it  by  the  citizens  of  the 
State,  at  a  cost  of  forty  thousand  dollars.  The  course  of  study  is  so 
^arranged  that  instruction  in  the  class-room  can  be  completed  in  a  smgle 
year  "by  students  already  well  acquainted  with  the  physical  sciences, 
while  an  opportunity  will  be  given  to  those  who  desire  it  for  extended 
laboratory  practice,  for  a  higher  course  in  botany,  and  for  instruction  in 
conducting  experiments  in  agriculture  and  horticulture,  thus  making  a 
foil  tliree  years^  course  of  study.'' 

A  wide  range  of  optional  studies  is  givai  in  this  department  in  order 
that  the  students  may  combine  thorough  mental  discipline  with  theoretic 
and  practical  knowledge  of  the  relation  of  science  to  agriculture. 

It  will  be  the  endeavor  of  the  professors  to  modify  their  course  of 
instruction  so  as  to  meet  the  wants  of  the  people.  Lectures  are  grven 
by  tiie  president  and  resident  professors,  and  also  by  non-resident  pro- 
fessors^ on  subjects  calculated  to  illustrate  the  studies  and  promote  the 
intellectual  and  moral  advancement  of  the  students. 


MASSACHUSETTS  AGRICUI^TrRAI.  €OI<I<£G£:. 

W.  S.  ClarfL,  President  of  the  Massachusetts  Agricultural  College, 
supplies  the  tbllowing  facts  in  relation  to  the  history  and  present  status 
of  tiiat  institution: 

HISTOEr. 

In  the  year  1850  ex-Governor  Levi  Lincoln,  on  behalf  of  the  Worces- 
ter County  Agricultural  Society,  of  which  he  was  then  president,  pre- 
sented to  the  legislature  of  Massachusetts  a  memorial  upon  the  subject 
of  agriculfcuial  education.  While  admitting  that  much  had  been  done 
to  improve  the  modes  of  cultivation  and  increase  the  products  of  the 
farm,  he  says:  "The  advancxj  has  yet  been  rather  experimental  and  for- 
tuitous than  systematic,  scientific,  and  instructive.  The  deep  want  of 
the  husbandman  is  instruction  in  those  elementary  principles  which  give 
the  impress  ol'  mind  to  his  occupation.  #  ♦  •  Le^ 

agriculture  be  raised  to  the  dignity  of  a  profession  rather  than  regarded 
as  the  destiny  of  condition,  and  the  labor  of  man  wiU  be  profited  as 
largely  as  the  character  of  society  will  assuredly  be  improved." 

In  the  same  year,  Hon.  Marshall  P.  Wilder,  then  president  of  the 
Massachusetts  Senate,  introduced  a  series  of  resolves  concerning  the 
establishment  of  an  agricultural  schooL  These  resolves  authorized  the 
governor  to  appoint  a  board  of  commissioners  to  prepare  a  j)laii  ^r  jsuch 
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a  school  or  college,  and  to  select  and  obtain  by  gift  or  purcliase  a  suit- 
able farm,  and  appropriated  fifteen  thousand  diollars  to  defray  necessary 
exiKjnses.  The  senate  passed  the  resolves  unanimously,  but  the  house 
of  representatives  failed  to  concur.  Nevertheless,  a  board  of  commis- 
sioners was  appointed,  of  which  Mr.  Wilder  was  chairman,  to  consider 
the  subject  and  report  to  the  legislature  of  1851.  Dr.  Edward  Hitch- 
(^ock,  a  member  of  the  board,  visited  the  agricultural  schools  of  Europe, 
and  made  an  elaborate  report  concerning  them.  The  report  of  the  com- 
missioners recommended  the  establishment  of  an  agricultural  college 
with  a  model  and  experimental  farm,  and  also  a  State  board  of  agricul- 
ture. As  the  latter  required  but  a  smaJl  appropriation,  and  might  be 
useful  in  preparing  the  way  for  the  former,  it  was  organized  in  the  year 
1851. 

This  board  consists  at  present  of  one  delegate  from  each  of  the  incor- 
porated agricultural  societies  of  the  State,  three  members  at  large, 
appointed  by  the  governor,  and,  as  members  ex  officio,  the  governor^ 
lieutenant  governor,  secretary  of  state,  and  the  president  of  the  ag- 
ricultural college.  The  number  of  societies  has  gradually  increased, 
until  now  there  are  thirty,  and  the  board  therefore  contains  thirty-seven 
members.  Under  the  efficient  management  of  its  excellent  secretary,  C. 
L.  Flint,  this  board  has  greatly  benefited  the  agricultural  interest  of  the 
Commonwealth,  and  its  annual  reports  have  been  eagerly  sought  and 
highly  valued  by  tihe  farmers  of  Massachusetts,  as  well  as  by  the  intel- 
ligent friends  of  progressive  agriculture  throughout  the  country.  By 
the  inducements  offered  for  the  organization  of  societies  and  annual  exhi- 
bitions of  agricultural  implements,  stock,  and  produce  of  all  kinds  j  by 
the  aid  afforded  to  such  as  were  willing  to  form  farmers'  clubs  for  mutual 
imi>rovement;  by  the  publication  and  distribution  of  useful  information 
upon  a  great  variety  of  practical  topics;  and  esjpecially  by  a  constant 
effort  to  awaken  in  ttie  public  mind  an  interest  in  the  subject  of  agricul- 
tural education,  the  object  for  which  the  board  was  established  haJ3  been 
most  successfully  accomplished. 

In  the  year  1856.  members  of  the  board  procured  an  act  of  incorpora- 
tion as  the  Massacnusetts  School  of  Agriculture,  which  would  probably 
liave  gone  into  operation  in  Springfield,  in  1862,  bat  for  the  breaking  out 
ui  the  war. 

The  legislature  of  1863  accepted  the  liberal  grant  of  Congress  of 
300,000  acres  of  public  land,  and  established  with  the  proceeds  of  the 
sale  of  nine- tenths  of  it  a  fund  for  the  promotion  of  education  in  agricul- 
ture and  the  mechanic  arts.  In  accordance  with  the  provisions  of  thf 
act  of  Congress,  one-tenth  of  the  scrip  was  sold,  and  the  proceeds  used 
tor  the  purchase  of  a  model  and  experimental  farm.  A  commissioner  * 
was  appointed  for  the  sale  of  the  scrip,  and  the  first  30,000  acres  sold  for 
the  sum  of  $29,778  40,  or  about  eighty -three  cent«  per  acre.  The  remain- 
ing 324,000  acres  were  sold  for  an  average  price  of  about  sixty  cents  i>er 
acre ;  and  the  total  fund  now  in  the  State  treasury,  derived  from  this 
source,  amounts  to  $207,424  65.  This  is  invested  as  follows :  United 
States  bonds,  $80,500 ;  Massachusetts  bonds,  $27,000 ;  bonds  of  cities 
and  to\yns,  $04,200 ;  and  cash  in  treasury,  $5,724  ^b.  By  the  provisions 
of  the  land-grant  act,  the  State  is  required  to  maintain  forever  the  integ- 
rity of  tliis  fund,  and  to  pay  not  less  than  five  per  cent,  annual  interest 
to  the  institutions  selected  to  teach  such  branches  of  learning  as  are 
related  to  agriculture  and  the  mechanic  arts.  After  thorough  discussion, 
the  legislature  decided  to  establish  the  Massachusetts  Agricultural  Col- 
lege as  an  independent  institution,  and  to  endow  it  with  two-thirds  the 
Income  of  the  above  ftmd,  while  the  recuaining  third  was  given  to  the 
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Institute  of  Teclmology,  which  had  already  began  op^tions  in  the  city 
of  Boston,  with  the  special  object  of  teaching  science  in  its  applications 
to  the  oseM  arts. 

The  college  charter  was  approved  April  29, 1863.  Its  most  important 
provisions  are  as  follows : 

First.  The  board  of  trustees  shall  consist  of  fourteen  members,  elected 
by  the  legislature  for  life,  or  until  removed  for  cause.  Of  tie  original 
board,  one  member  was  selected  from  each  county  of  the  State,  and 
vacancies  have  usually  been  filled  by  the  legislature  upon  this  principle. 
The  governor,  lieutenant  governor,  secretaries  of  the  boards  of  education 
and  agriculture,  and  the  president  of  the  college  feculty,  are  members 
ex  officio. 

Second.  The  college  shallhave afarmof  notlessthanonehundredacree, 
for  experimental  and  other  purposes,  and  shall  make  suitable  arrange- 
ments for  manual  labor  by  the  students. 

Third.  The  location  of  tiie  college  is  made  dependent  upon  a  subscrip- 
tion of  $75X)00  for  the  erection  of  buildings. 

Fourth.  The  location,  plan  of  organization,  and  course  of  study  are 
made  subject  to  the  approval  of  the  legislature  j  but  by  a  subsequent  act 
they  were  submitted  to  the  decision  of  the  governor  and  councU. 

Finallv.  By  an  act  approved  May  26, 1866,  the  board  of  agriculture 
was  made  a  board  of  overseers  of  the  agricultural  collegCj  with  advisory 
and  visitorial  powers,  but  with  no  authority  to  interfere  directly  with  the 
trustees  in  the  management  of  the  institution.  They  were  also  author- 
ized to  transfer  their  valuable  cabinet  and  library  from  the  state-house 
to  the  college,  and  to  hold  their  meetings  in  Amherst  instead  of  Boston. 

The  secretary  of  the  Board  ol  Agriculture  is  also  secretary  of  the  col- 
lege, and  one  of  its  regular  lecturers.  The  cabinet,  which  illustrates 
adiDxirably  the  geology  and  natural  history  of  the  State,  has  been  removed 
to  the  college,  and  the  board  holds  one  of  its  two  annual  meetings  in 
Amherst.  An  examining  committee,  of  which  Prof.  Agassiz  is  the  pres- 
ent chairman,  attends  the  closing  exercises  of  each  term,  and  reports 
annually  t#  the  board  upon  the  condition  of  the  institution. 

LOCATION. 

The  trustees,  with  the  approval  of  the  governor  and  council,  purchased, 
in  the  autumn  of  18G4,  a  tract  of  land  in  the  valley  of  the  Connecticut, 
in  the  midst  of  the  best  farming  district  of  the  Commonwealth,  contain- 
ing three  hundred  and  eighty-three  and  oue-half  acres,  and  situated  in 
the  towns  of  Amherst  and  liadley.  The  portion  in  Hadley,  comprising 
about  one  hundred  acres,  is  low^  ievel  land^  bounded  on  the  west  by  Mill 
Eiver,  and  covered  originally  with  heavy  timber.  The  soil  is  black  and 
rich,  but  requires  drainage  for  profitable  cultivation.  At  present  about 
fifteen  acres  are  in  wood,  principally  white  and  yellow  pine  and  oak,  and 
the  rest  Is  used  for  pasturage.  From  this  level  ti-act  the  land  gradually 
rises  toward  the  east,  until  in  about  the  center  of  the  estate  it  reaches  an 
elevation  of  one  hundred  feet  above  the  stream  on  the  west  line.  From 
this  central  ridge  there  is  a  gentle  slope  to  a  rivulet  which,  entering  the 
farm  on  the  south  line,  runs  north  to  the  cent43r,  when  it  turns  at  right 
angles  and  flows  through  a  beautiful  wooded  ravine  due  west  to  Mill 
Eiver.  From  this  rivulet,  now  named  Bucolic  River,  the  land  rises  to  the 
wooded  summit  of  Mount  Pleasant,  near  the  east  line,  which  reaches  an 
elevation  of  nearly  three  hundred  feet  above  the  western  portion  of  the 
property.  From  a  prospect  tower  upon  this  eminence,  the  beholder  may 
survey  every  portion  of  the  college  estate,  and  loomng  to  the  west, 
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aorois  the  valley,  he  sees  two  miles  distant  the  granite  peak  called  Mount 
Warner,  whose  base  is  w^ed  by  the  transparent  waters  of  the  Con- 
necticut* Then  following  witii  his  eye  the  circuitous  course  of  the  river 
as  it  winds  through  the  broad  and  fertile  meadows  from  the  north,  he 
sees  the  red  sandstone  bluff  called  Sugar-loaf  standing  like  a  sentinel  on 
the  plain,  while  twenty  miles  away  the  horizon  is  bounded  by  the  wooded 
slopes  of  the  Green  Mountain  rauffe.  Directly  north  fix)m  the  point  of 
view  is  a  group  of  rounded,  conglomerate  peaks,  covered  with  timber, 
the  highest.  Metanampe,  rising  twelve  hundred  feet  above  the  sea  level, 
and  distant  about  six  miles  from  the  college.  The  eastern  view  is 
bounded  by  a  ridge  of  metamorphio  character,  which  having  been 
stripx>ed  of  its  woody  mantle  has  become  dry  and  unproductive.  Look- 
ing southward,  the  spectator  beholds  the  steep,  rocky  sides  of  the  trap 
range,  which  beginning  here  runs  south  thit)ugh  Connecticut  to  ISew 
Haven. 

This  remarkable  variety  of  geological  formation  admirably  adapts  the 
situation  for  the  study  of  natural  science.  Along  the  river  are  found 
fossil  fish,  plants,  and  foot-marks  of  nearly  two  hundred  species ;  and 
within  a  few  miles  of  Amherst  are  mines  of  lead  and  baryta,  where  occur 
a  large  number  of  interesting  minerals.  The  soil  of  the  central  ridge  of 
the  estate  is  a  fine  sandy  loam  of  excellent  quality,  adapted  to  the  culti- 
vation of  tobacco,  com,  and  broom-corn,  or  to-  the  crops  of  the  market 
gardener.  The  eastern  or  Mount  Pleasant  ridge  is  crowned  by  a  splendid 
grove  of  large  trees  of  many  different  species,  as  chestnut,  oak,  birch, 
pine,  and  hemlock.  The  land  is  somewhat  stony,  with  gravelly  subsoiL 
and  is  specially  suited  by  its  aspect  and  elevation  for  Iruit  culture  and 
the  uses  of  the  arboretum,  nursery  of  fruit  and  ornamental  trees  and 
shrubs,  and  botanic  garden ,  to  which  it  is  devoted.  From  a  reservoir  upon 
this  ridge  an  abundant  supply  of  excellent  water  is  distributed  to  the 
buildings  and  grounds. 

The  report  of  the  trustees  to  the  governor  and  council  upon  the  sub- 
ject of  location  says : 

"Amherst  is  the  center  of  a  great  agricultural  region  of  native  New 
England  farmers,  who  will  sympathize  with  the  pursuits  of  the  students; 
where  men  live  and  thrive  by  fafr  farming,  with  no  side  business  of 
trade  or  manufactures^  where  students  wiU  find  agriculture  a  respectable 
and  paying  business,  instead  of  seeing  it,  as  in  some  parts  of  the  Com- 
monwealth, despised  by  the  poor,  and  the  expensive  pastime  of  the 
rich.'^ 

BUlLDmOS  AND  ENDOWMENT. 

The  institution  has  received  from  the  United  States  $168,000 ;  from 
the  town  of  Amherst,  $75,000 ;  from  the  State  of  Massachusetts,  $120,000  j 
and  from  different  individuals,  $25.000 ;  amounting  in  all  to  the  sum  of 
$388,000. 

This  has  been  applied  to  meet  the  wants  of  the  college,  as  follows, 
viz :  A  model  and  experimental  farm  of  384  acres  has  been  purchased 
for  $37,500.  The  buildings  now  on  the  estate  have  cost  in  the  aggre- 
gate aoout  $160,000.  There  are  two  brick  dormitory  buildings,  each 
one  hundred  by  fifty  feet,  and  together  accommodating  in  an  excellent 
manner,  as  at  present  arranged,  one  hundred  and  ten  students.  Two 
students  occupy  a  suite  of  rooms,  having  a  study  in  common,  and  a  bed- 
room and  closet  for  each.  Qliere  are  seven  dweUing-houses,  one  of  which 
is  a  large  boarding-house ;  three  are  occupied  by  professors,  one  by  the 
farm  superintendent,  and  the  others  by  employes  of  the  college.    College 
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Hall  is  a  lai-j^e  building,  about  one  hundred  by  sixty  feet^  contain- 
ing in  the  upper  story  a  fine  armory  and  drill  hall  for  the  militajry  dq;)art- 
rnent.  The  second  story  is  devoted  to  the  departments  of  chemistry, 
physics,  and  engineering.  Upon  the  first  floor  is  tlie  chapel  and  the 
rooms  occapied  by  students  of  analytical  chemistry;  and  in  the  base- 
ment is  a  general  repair  shop^  a  fhrnace-room,  &c. 

The  botanic  mnseum  con  tarns  the  president's  office  and  lecture-room, 
and  the  Knowlton  herbarium,  which  is  an  admirably  mounted  collection 
of  more  than  15,000  species  of  plants  from  all  parts  of  the  world*  Here 
are  also  a  unique  collection  of  fifty  sections  of  the  trunks  of  trees  from 
the  Himalaya  Mountains,  numerous  specimens  of  native  woods  and  seeds, 
and  about  one  hundred  and  fifby  models  of  fruits.  The  Hills  fund  of 
$10,090  supplies  the  means  for  the  continual  increase  of  these  coUectioni^ 
so  that  this  department  is  well  established  and  endowed. 

The  Durfee  plant  house  is  a  beautiful  structure,  with  curvilinear  root 
and  conveniences  for  the  propagation  and  successful  cultivation  of  all 
kinds  of  plants.  It  is  filled  with  specimens  of  those  species  which  are 
most  interesting  from  their  economic  value,  their  beauty  of  flower  or 
foliage,  or  their  peculiarities  in  a  scientific  point  of  view.  When  com- 
pleted according  to  the  original  design  it  wiU  cover  10,000  feet  of  sur- 
,  face. 

The  model  barn  is  one  hundred  by  fifty  feet,  with  an  L  seventy -five 
by  twenty-five  feet,  and  will  accommodate  fifty  neat  cattle  and  fifty 
sheep,  and  contain  more  than  a  hundred  tons  of  hay.  The  posts  are 
twenty-four  feet  high,  and  the  lower  floor  is  devoted  to  stalls  for  cattle 
and  a  root  room.  The  Upper  floor  is  eight  feet  above  the  lower  and  is 
easily  reached  by  a  drive- way  rising  about  one  foot  in  ten.  Near  the 
entrance  is  a  platform  scale,  and  also  a  trap  door,  through  which  roots 
are  dmni)ed  int»  the  root  room  below.  In  the  center  of  the  upper  story 
is  a  floor  extending  across  the  bam  with  a  well-lighted  room  on  either 
side  of  the  main  floor,  eighteen  by  fourteen,  and  sixteen  feet  high.  One 
of  these  is  designed  for  a  horse-power  to  cut  fodder,  and  the  other  for 
grain  bins  and  stairs  to  the  story  below.  Under  tlie  entire  bam  is  a 
eeUar  eleven  feet  in  the  clear,  for  manure.  The  bam  stands  east  and 
west,  and  teams  drive  in  at  one  efld  of  the  upi>er  story  and  out  at  the 
other.  The  lower  or  cattle  story  is  well  lighted  and  ventilated,  and 
opens  on  the  south  into  a  spacious  yard,  protected  from  the  west  winda 
by  the  L  which  contains  the  sheep  pens.  The  yard  is  abundantly  sup 
plied  with  soft,  running  water. 

The  old  bams  upon  the  farm  have  been  moved  to  convenient  locations 
and  thoroughly  repaired,  and  will  hold  about  one  hundred  and  fifty  tons 
of  hay. 

COUESE  OP  STUDY  AND  INSTRUOTION. 

There  are  two  claHses  of  students  which  the  college  is  designed  to 
benefit,  viz :  Those  who  wish  to  obtain  a  thorough  literary,  ^cientlftc,  and 
business  education,  qualifying  them  to  act  well  their  part,  not  only  as 
farmers  and  gardeners,  but  ^Sso  as  citizens  and  men ;  and  those  whose 
circumstances  or  wishes  induce  them  to  seek  a  more  limited  and  practi- 
cal course  of  instruction,  with  particular  reference  to  farming  as  a  pro- 
fession. For  the  accommodation  of  the  latter  it  is  proposed  to  have  a 
8I)ecial  class  every  winter,  which  shall  be  under  the  immediate  charge  of 
the  professor  of  agriculture,  and  also  courses  of  lectures  upon  various 
branches  of  science,  and  special  departments  of  a^culture  and  horti- 
culture, in  common  with  the  students  of  the  regular  classes. 
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The  fhll  oourse  of  study  oocapies  four  years^  and  those  vrho  complete 
it  receive  the  degree  of  Bachelor  of  Science.  Three  recitations,  or  their  • 
equivalent  in  lectures  or  literary  exercises,  are  assigned  for  each  day, 
except  Saturday  and  Sunday.  Saturday  is  devoted  to  scientific  excur- 
.sions  and  recreation.  On  Sunday  all  are  required  to  attend  church  or 
Bible  class;  but  in  all  biblical  instruction  the  inculcation  of  denomina- 
tional views  is,  as  fSEur  as  practicable,  to  be  avoided. 

All  students  are  expected  to  engage  in  manual  labor  six  hours  per 
week  when  i^uired,  without  compensation,  for  the  purpose  of  learning 
the  various  operations  of  the  form  and  garden ;  and  those  who  wish  to 
^>erform  additional  work  for  wages  will  be  allowed  to  do  do,  and  receive 
at  the  rate  of  from  ten  to  fifteen  cents  per  hour. 

Students  wishing  to  be  absent  from  any  assigned  duty  are  expected  to 
ask  permission  l)^orehand,  whenever  that  is  practicable,  and  in  all 
cases  to  present  their  excuses  after  an  absence  to  any  officer  from  whose 
exercises  they  may  have  been  absent.  A  careful  record  is  kept  of  the 
attendance,  attainments,  and  deportment  of  every  student,  and  sent  to 
his  parent  or  guardian  at  the  close  of  each  term,  and  only  such  as  are 
faithful,  successful,  and  gentlemanly  are  allowed  to  continue  as  members 
of  the  college. 

Those  who  pursue  a  select  course  attend  recitations  and  lectures  with 
the  regular  classes;  but  persons  properly  qualified,  and  desiring  special 
instruction  in  chemistry,  civil  engineering,  agriculture,  or  horticulture, 
may  make  private  arraugements  with  the  officers  having  charge  of  those 
departments.  Candidates  for  admission  to  the  fr'eshman  class  are  exam- 
ined in  writing  upon  the  following  subjects:  English  grammar,  geography, 
arithmetic,  and  history  of  the  United  States.  Candidates  for  higher 
standing  are  examined  as  above,  and  also  in  the  studies  gone  over  by 
the  class  to  which  they  may  desire  adiiiission. 

No  one  can  be  admitted  to  the  college  until  he  is  fifteen  years  of  age, 
and  every  student  is  required  to  furnish  a  certificate  of  good  character 
li'om  his  last  pastor  or  teacher,  and  to  give  a  satisfactory  bond  for  the 
prompt  payment  of  term  bills.  Tuition  and  room  rent  must  be  paid  in 
-advance  at  the  beginning  of  each  term;  and  bills  for  board,  faeL  and 
washing  at  the  end  of  every  term.  Hie  regular  examination  for  admis- 
sion is  held  at  9  o'clock  a.  m.  on  the  second  Thursday  of  September;  but 
i'.andidates  may  be  examined  and  admitted  at  any  other  time  in  the  year. 
The  first  term  of  the  academic  year  begins  on  the  second  Thursday  of 
September,  and  continues  thirteen  weeks.  The  second  term  begins  on 
the  fourth  Thursday  of  January,  and  continues  thirteen  weeks*  The  third 
term  begins  on  the  first  Thursday  of  May,  and  continues  thirteen  weeks. 

There  are  no  free  scholarships,  and  students  from  other  States  have 
the  same  privileges  as  those  from  Massachusetts.  The  expenses  are  as 
follows:  Tuition,  $12  per  term;  room  rent,  $5  per  term;  incidental 
expenses,  $1  per  term;  boarding,  $3  50  i)er  week;  washing,  fifty  cents 
l^er  dozen;  exi>onses  of  chemical  laboratory  to  students  of  practical 
chemistry,  $6  per  term:  public  and  private  damages,  including  chemical 
apparatus,  at  cost.  Total  expenses,  including  fuel  and  books,  about 
$250  per  annum. 

Most  of  the  agricultural  societies  of  the  State  pay  the  term  bills  of 
one  or  more  students  selected  from  the  applicants  within  their  respec- 
tive limits.  The  arrangement  of  studies  in  the  regular  course  is  as  fol- 
lows, viz : 

Freshman  year. — First  term :  Algebra,  human  anatomy  and  physiol- 
ogy,  chemical  physics.  Second  term:  Geometry,  French^  chemistry. 
Third  term :  Ctoometry ,  French,  botany,  lectures  upon  hygiene,  chemis- 
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try,  botany,  and  agricnlture;  and  exercises  in  orthography,  elocution, 
and  Englisn  composition  dming  the  year. 

Sophomore  year, — First  term :  German,  agricultnre,  commercial  aiitii- 
metic,  and  book-keeping.  Second  term:  Oerman,  trigonoBMtry,  analyti- 
cal chemistry,  with  laboratory  practice.  Third  tern :  Mensuration,  sur- 
veying, analytical  chemistry,  zoology,  drawing.  Lectures  upon  com- 
parative anatomy,  diseases  or  domestic  animals,  organic  chemistry,  dairy 
farming,  and  market  gardening^  and  exercises  in  English  comi)OSition  and 
declamation,  during  the  year. 

Junior  year. — First  term:  Physics,  French  or  German,  agricultural 
chemistry,  with  practice  in  the  laboratory  and  the  field!  drawing.  Second 
term :  Physics,  rhetoric,  horticulture,  drawing.  Third  term :  Astronomy, 
systematic  botany,  French  or  German.  Lectures  upon  physics,  miner- 
alogy, the  cultivation  of  the  vine,  of  firuit  and  forest  trees,  and  upon 
useful  and  injurious  insects,  and  exercises  in  English  composition  and 
debate,  during  the  year. 

Senior  year.— First  term:  Intellectual  philosophy,  history,  physical 
geography.  Second  term:  Moral  philosophy,  political  geography,  the 
civil  polity  of  Massachusetts  and  the  United  States.  Third  term:  Geol- 
ogy, engineering,  political  economy.  Lectures  upon  stock  farming,  archi- 
tecture, landscape  gardening,  rural  law,  geology,  and  English  literature, 
and  exercises  in  original  declamation  and  debate,  during  the  year. 

Exercises  in  gymnasti(5S,  military  tactics,  and  the  various  operations 
of  the  farm  and  garden,  through  the  course. 

The  college  was  opened  for  students  October  2, 1867,  and  has  been 
nearly  ftill  ever  since.  The  average  age  of  its  members  is  about  eigh- 
teen years,  and  the  majority  are  farmers.  Nearly  all  who  have  entered 
have  been  desirous  of  remaining  through  the  entire  course,  and  all  have 
performed  their  various  duties  with  cheerful  readiness.  The  manual 
labor  has  been  so  far  performed  without  any  manifestations  of  dissatis- 
faction, and  has  been  regarded  as  an  important  part  of  the  education. 

The  faculty  consists  of  a  president,  who  is  also  professor  of  botany  and 
horticulture;  a  professor  of  agriculture;  a  professor  of  military  science; 
a  professor  of  mathematics  and  physics;  a  professor  of  chemistry;  a  pro- 
fessor of  modem  languages;  and  such  instiiictors  and  lecturers  as  are  re- 
quired to  teach  in  the  best  manner  the  various  subjects  of  the  regular 
course. 

The  college  is  generally  conceded  to  have  been  thus  far  remarkably 
Sttccessfiil,  and  it  is  confidently  expected  that  the  legislature  of  the  State 
and  the  wealthy  friends  of  progressive  agriculture  will  ftimish  funds  suf- 
ficient to  place  it  in  the  foremost  rank  of  the  educational  institutions  of 
Massachusetts. 
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The  EucMiarrs  op  AoRictJL'nmK :  A  Book  for  Young  Farmers.    By  Geo.  E.  Waring,  jr. 
12me.    254  page^i.    New  York<    The  TribBne  Assooiation. 

This  book  teaches  young  farmers  the  first  principles  of  their  profes- 
sion, and  shows  them  in  plain  language  what  science  has  discovered 
and  told  in  its  necessarily  technical  terms,  and  what  experience  has 
proved  to  be  of  practical  value.  The  facts  promulgated  lie  at  the  ground- 
work of  farming,  and  are  essential  to  the  business  education  ef  every 
farmer.  Its  teachings  are  based  on  the  positive  facts  of  chemistry  and 
the  most  enlightened  practice  of  modem  agriculture.  The  constitution 
of  plants,  the  formation  and  character  of  soUs.  the  character  and  varie- 
ties of  manures,  the  mechanical  character  or  soils,  with  reference  to 
draining,  sub-soil  plowing,  rolling,  mulching,  &c.,  are  discussed  with 
comparative  freedom  from  technical  terms. 

A  scientific  description  of  chemical  and  mechanical  manures  is  fol- 
lowed by  suggestions  on  their  relative  value,  their  manufacture,  preser- 
vation and  application ;  on  the  means  of  restoring  deficiencies  of  soils;  on 
absorbents,  various  organic  and  mineral  manures,  atmospheric  fertilizers, 
leaching,  &c  It  is  mentioned  as  a  "singular  fact  concerning  leaching, 
that  water  is  able  to  carry  no  part  of  the  organic  constituents  of  vegeta- 
bles to  any  considerable  distance  below  the  surface  in  a  fertile  soiL 
They  would  probably  be  carried  to  an  unlimited  depth  in  pure  sand,  as 
it  contains  nothing  which  is  capable  of  arresting  them;  but  in  most  soils 
the  clay  and  carbon  retain  all  of  the  ammonia  and  nearly  all  of  the  mat- 
ters which  go  to  form  the  ashes  of  plants,  very  near  the  surface  of  the 
Boil.  If  such  were  not  the  case,  the  fertility  of  the  earth  must  soon  be 
destroyed,  as  all  of  those  elements  which  the  soil  must  supply  to  grow- 
ing plants  would  be  carried  down  out  of  the  reach  of  roots,  and  leave 
the  world  a  barren  waste.  Its  surface  having  lost  its  elements  of  fertility, 
while  the  downward  filtration  would  render  the  water  of  wells  ana 
springs  unfit  for  use.  Now,  however,  they  are  all  retained  nea,r  the  sur- 
face of  the  soil,  and  the  water  issues  from  springs  comparatively  i>ure.'' 

On  the  question  of  spreading  manure  on  land  for  any  length  of  time 
before  being  plowed  under,  Mr.  Waring  says :  "  Practice  has  gained  a  tri- 
umph over  the  old  theory.  There  is  no  doubt  that  manure  so  spread 
is  subject  to  some  waste;  but  what  is  not  wasted  is  so  much  better  in- 
corporated with  the  soil  by  the  water  of  rains,  which  distributes  its  sol- 
uble parts  evenly  among  all  of  its  particles,  tnat  the  effect  produced  is 
better  than  if  the  raw  manure  had  been  immediately  plowed  under, 
necessarily  somewhat  irregularly  and  in  spots.  In  this  latter  case  there 
would  be  no  loss  of  material;  but  some  parts  of  the  soil  would  receive 
more  than  was  necessary,  while  others  would  be  deprived  of  any  mate- 
rial benefit,  and  the  land  would  be  less  fertile  than  if  every  root  were 
sure  to  find,  in  every  part  of  the  soil,  its  due  proportion  of  the  food. 
Ammonia  is  formed  only  during  decomposition;  and  especially  during 
cold  weather  there  is  very»little  decomposition  going  on  in  manure 
which  is  thinly  spread  upon  the  surface  of  the  land;  hence  the  loss  fix)m 
this  cause  is  not  great. 

"  In  the  case  or  very  heavy  manuring,  especially  with  undecomposed 
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manure  on  clay  Imid,  a  great  benefit  arises  from  the  fermentatiou  of  the 
dung  in  the  soil,  a  chemical  action  producing  a  mechanical  effect. 

"  Night  soil,  or  human  excrement,  is  the  best  manure  within  reach  of 
the  farmer.  The  food  of  man  is  usually  much  richer  than  that  of  any 
other  animal,  is  of  a  more  varied  character,  and  richer  in  nitrogen,  the 
phosphates,  and  other  inorganic  constituents;  consequently  his  manure 
is  made  valuable  by  containing  large  quantities  of  these  matters.  It 
has  been  used  for  ages  in  China  and  Japan,  and  is  undoubtedly  the  secret 
of  their  success  in  supporting  an  immense  population  through  almost 
countless  ages,  without  impoverishing  the  soU. 

<^  Some  have  supposed  that  manuring  with  night  soil  would  give  disa- 
^eeable  properties  to  plants;  this  is  not  the  case;  their  quality  is  inva- 
riably improved.  The  color  and  odor  of  the  rose  arc  made  richer  and 
more  delicate  by  the  use  of  the  most  offensive  night  sofl  as  manure. 

"It  is  evident  that  this  is  the  case  from  the  fact  that  plants  have  it  for 
their  direct  object  to  make  over  and  put  together  the  refuse  organic 
matter,  and  the  gases  and  the  minerals  found  in  nature,  for  the  use  df 
animals.  If  there  were  no  natural  means  of  rendering  the  excrement 
of  animals  available  to  plants,  the  earth  must  soon  be  shorn  of  its  fer- 
tility, as  the  elements  of  growth,  when  once  consumed,  would  be  essen- 
tially destroyed,  and  no  soil  could  survive  the  exhaustion^  There  is  no 
reason  why  the  manure  of  man  should  be  rejected  by  vegetation  more 
tlian  that  of  any  other  animal,  and  indeed  it  is  not;  ample  experience 
has  proved  that  there  is  no  better  manure  in  existence.  Night  soil 
may  be  so  kept  that  .there  will  be  no  loss  of  its  valuable  gases,  and  no 
offensive  odor  arise  from  it,  when  it  can  be  removed  and  applied  to  crops 
without  unpleasantness;  and  that  is,  by  simply  mixing  with  it  a  litUe 
charcoal  dust,  prepared  muck,  dry  earth,  or  any  other  good  absorbent, 
thus  making  what  is  called  poudrette.''— (See  article  on  earth  closets,  &c,) 

In  illustrating  the  benefits  of  sub-soil  plowing,  the  author  remarks: 
"  If  plants  will  grow  better  on  a  soil  six  inches  deep  than  on  one  ol 
three  inches,  there  is  no  reason  why  they  should  not  be  benefited  in 
proportion  by  disturbing  the  soil  to  the  whole  depth  to  which  roots  will 
travel,  even  to  a  depth  of  two  feet  The  minute  rootlets  of  com  and 
most  other  plants  will,  if  allowed  by  cultivation,  occupy  the  soil  to  a 
jxreater  depth  than  this,  having  a  fiber  in  nearly  every  ciubic  inch  of  the 
soil  for  the  whole  distance.  There  are  very  few  cultivated  plants  whose 
roots  would  not  travel  to  a  depth  of  thir^  inches  or  more.  Even  the 
onion  sends  its  roots  to  the  depth  of  eighteen  inches  when  the  soil  is 
well  cultivated. 

"The  object  of  loosening  the  soil  is  to  admit  roots  to  a  sufScient  depth 
to  hold  the  plant  in  its  position :  to  obtain  the  nutriment  necessary  to 
its  growth;  to  receive  moisture  m)m  the  lower  portion  of  the  soil ;  and, 
il'  it  be  a  bulb,  tuber,  or  tap,  to  assume  the  form  requisite  for  its  largest 
development  It  must  be  evident,  also,  that  roots  penetrating  the  soil 
to  a  depth  of  two  feet,  anchor  the  plant  with  greater  stability  than  those 
which  are  spread  more  thinly  near  the  surface." 

The  chapters  on  under-draining,  plowing,  mulching,  and  weeding,  are 
valuable,  but  in  a  compact  style  scarcely  admitting  abridgment 

How  Crops  Grow  :  A  Treatise  on  the  Chemical  Composition.  Structure,  and  Life  of 
the  Plant,  for  all  students  of  Agriculture,  with  numerous  Illustrations  and  Tallies 
of  Analyses.  By  Samuel  W.  Johnson.  A.  M..  professor  of  analytical  and  agricultu- 
ral chemistry  in  the  Sheffield  Scientific  School  of  Yale  College,  &«.  12mo.  394 
pages.    Now  York :    Orange  Judd  &  Co.    1868. 

Professor  Johnson  has  delivered  an  annual  course  of  lectures  to  the 
scientinc  school  of  Yale  College  for  several  years,  and  this  work  is  the 
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resolirof  studies  undertaken  in  preparing  these  lectures.  It  considers 
plants  firom  three  distinct,  yet  closely  related,  stand-points,  viz :  their 
chemical  composition,  their  structure,  and  the  offices  of  th^ir  organs,  and 
the  conditions  of  their  life  and  growth — the  autiior  keeping  his  eye 
steadily  fixed  upon  the  practical  aspects  of  the  subject.  <^  It  must  not 
be  forgotten,"  he  says,  "that  a  valuable  principle  is  often  arrived  at 
from  tie  study  of  fects,  which,  considered  singly,  have  no  visible  con- 
nection with  a  practical  result.  Statements  are  made  which  may  appear 
far  more  curious  than  useful,  and  that  have  at  present  a  simply  specula- 
tive  interest,  no  mode  being  apparent  by  which  the  farmer  can  increase 
his  crops  or  diminish  his  labors  by  help  of  his  acquaintance  with  them. 
Such  facts  are  not,  however,  for  this  reason  to  be  ignored.  It  is  just 
such  curious  and  seemingly  useless  facts  that  are  often  the  seeds  of  vast 
sulvances  in  industry  and  the  arts." 

In  the  introduction,  the  objections  sometimes  made  to  theoretical  agri- 
culture are  met:  " In  all  cases,  thought  goes  before  work,  and  the  intel- 
ligent workman  always  has  a.  theory  upon  which  his  practice  is  planned. 
No  &rm  was  ever  conducted  without  physiology,  chemistry,  and  phys- 
ics, any  more  than  an  aqueduct  or  a  railway  was  built  without  mathe- 
matics and  mechanics.  Every  successM  farmer  is,  to  some  extent,  a 
scientific  man.  Let  him  throw  away  the  knowledge  of  facts  and  tiie 
knowledge  of  principles  which  constitute  his  science,  and  he  has  lost 
the  elements'  of  success.  Other  qualifications  being  equal,  the  more 
advanced  and  complete  the  theory  of  which  the  farmer  is  the  master, 
the  more  successful  must  be  his  farming.  The  more  he  knows,  the  more 
he  can  do.  The  more  deeply,  comprehensively,  and  clearly  he  can  think, 
the  more  economically  and  advantageously  can  he  work. 

^^There  is  no  opposition  or  conflict  between  science  and  art,  between 
theory  and  practice.  If  they  appear  to  jar,  it  is  because  we  have  some- 
thing false  or  in(V[)mplete  in  what  we  call  our  science  or  our  art ;  or  else 
we  do  not  perceive  correctly,  but  are  misled  by  the  narrowness  and 
aberrations  of  our  visidn.  It  is  often  said  of  a  machine,  that  it  was 
good  in  theory  but  failed  in  practice.  This  is  as  untrue  as  untrue  can 
be.  If  a  machine  has  failed  in  practice  it  is  because  it  was  imperfect 
in  theory.  It  should  be  said  of  such  a  failure,  ^the  machine  was  good, 
judged  by  the  best  theory  known  to  its  inventor,  but  its  incapacity  to 
work  demonstrates  that  the  theory  had  a  flaw.' 

"The  progress  of  agriculture  is  the  joint  work  of  theory  and  practice. 
In  many  departments  great  advances  have  been  made  during  the  last 
hundred  years ;  especially  is  this  true  in  all  that  relates  to  implements 
and  machines,  and  to  the  improvement  of  domestic  animals.  It  is,  how- 
ever, in  just  these  departments  that  an  improved  theory  has  had  sway. 
More  recent  is  the  development  of  agriculture  in  its  chemical  and  physi- 
ological aspects.  In  these  directions,  the  present  century,  or,  we  might 
almost  say,  the  last  thirty  years,  has  seen  more  accomplished  than  all 
previous  time.  *  •  *  *  It  is,  in  fact,  during  the  last  thirty  years 
that  agricultural  chemistry  has  come  to  rest  on  sure  foundations.  Our 
knowledge  of  the  structure  and  physiology  of  plants  is  of  like  recent 
development  What  immense  practical  benefit  the  farmer  has  gathered 
from  this  advance  of  science!  The  dense  population  of  Great  Britain, 
Belgium,  Holland,  and  Saxony  can  attest  the  fact.  Chemistry  has  ascer- 
tained what  vegetation  absolutely  demands  for  its  growth,  and  points 
out  a  multitude  of  sources  whence  the  requisite  materials  for  crops  can 
be  derived.  To  be  sure,  Cato  and  Columella  knew  that  ashes,  bonet^, 
bird-dung,  and  green  manuring,  as  well  as  drainage  and  aeration  of  the 
soil,  were  good  for  the  crops  5  but  that  carbonic  acid,  potash,  phosphate 
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of  lime,  and  componnds  of  nitrogen  are  the  chief  pabnlom  of  vegeta- 
tion^  they  did  not  know.  They  did  not  know  that  the  atmosphere  dis- 
solves tiie  rocks  and  converts  inert  stone  into  nutritive  soiL  These 
grand  principles,  nndeistood  in  manv  of  thek  details,  are  an  inestimable 
boon  to  agricoltore^d  intelligent  nurmers  have  not  been  slow  to  apply 
them  in  practice.  The  vast  trade  in  phosphatic  and  in  Permvian  gnano, 
and  in  nitrate  of  soda;  the  great  mannfiEUStores  of  oA  of  vitriol,  of  super 
phosphate  of  lime,  of  iish  fertilizers:  and  tiie  mining  of  fossil  bones  and 
of  potash  salts,  are  largely  or  entirely  industries  baised  upon  and  con- 
trolled by  chemistry  in  the  service  of  agrienlture." 

In  the  chapter  on  the  vegetative  organs  of  plants,  it  is  remarked  that 
the  most  satisfiactory  observations  we  possess  on  the  quantity  and  length 
of  roots  of  several  important  croi>s  growing  in  the  field,  have  been  made 
by  Schubart,  who  separated  them  from  the  soil  by  the  following  expe- 
dient :  ^<  An  excavation  was  made  in  a  field  to  the  depth  of  six  feet,  and 
a  stream  of  water  directed  against  the  vertical  wall  of  soil  until  it  was 
wasfied  away,  so  that  the  roots  of  the  plants  ^wing  in  it  were  laid 
biure.  The  roots  thus  exposed  in  a  field  of  rye,  in  one  of  beans,  and  in 
a  bed  of  garden  peas,  presented  the  appearance  of  a  mat  or  felt  of  white 
fibers  to  a  depth  of  about  four  feet  from  the  surface.  The  roots  of  win- 
ter wheat  he  observed  as  deep  as  seven  feet,  in  a  light  subsoil,  forty- 
seven  days  after  sowing.  The  depth  of  the  roots  of  winter  wheat,  win- 
ter rye,  and  winter  colza,  as  well  as  of  clover,  was  from  three  to  four 
feet  The  roots  of  clover  one  year  old  were  three  and  a  half  feet  long; 
those  of  two-year-old  clover  but  four  inches  longer. 

^^Some  plants  have  roots  equally  able  to  exist  and  perform  their  fane- 
tions,  whether  in  the  soil  or  submerged  in  water.  Many  forms  of  veg- 
etation found  in  our  swamps  and  msurshes  are  of  this  kind.  Of  agricid- 
tnral  plants,  rice  is  an  example  in  point.  Bice  will  grow  in  a  soil  of 
ordinary  character,  in  respect  of  moisture,  as  the  upland  cotton  soils,  or 
even  the  pine  barrens  of  the  Garolinas.  It  flourishes  admirably  in  the 
tide  swamps  of  the  coast,  where  the  land  is  lafd  under  water  for  weeks 
at  a  tune  during  its  growtli,  and  it  succeeds  equally  well  in  fields  which 
are  fiowed  from  the  time  of  planting  to  that  of  harvesting.''     *    ♦    ♦ 

"The  idea  of  ipecies  as  distinct  from  variety j  which  has  been  held  by 
most  scientific  authorities  hitherto,  is  based  primarily  on  the  £a<3ulty  of 
continued  reproduction.  The  horse  is  a  species  comprising  many  v^e- 
ties.  Any  two  of  these  animals,  by  sexual  union,  may  propagate  the 
species.  The  same  is  true  of  the  ass.  The  horse  and  the  a^s,  by  sexual 
union,  produce  a  hybrid — the  mule — but  the  sexual  union  of  mules  is 
without  result.  They  cannot  continue  the  mule  as  a  distinct  kind  of 
animal — as  a  species.  Among  animals  a  species  therefore  comprises  all 
those  individuals  which  are  related  by  common  origin  or  fraternity,  and 
which  are  capable  of  sexual  fertility.  This  conception  involves  original 
and  permanent  diflferences  between  different  species.  Species,  therefore, 
cannot  change  any  of  their  essential  characters,  those  characters  which 
are  hence  tenned  speoifio. 

"Individuals'  of  the  same  species  differ.  .  In  fact,  no  two  individualn 
are  quite  alike.  Oircumstances  of  temperature,  food,  and  habits  of  life 
increase  these  differences,  and  varieties  origkiate  when  such  differeneefl 
assume  a  comparative  permanence  said  fixity.  But  as  external  conditions 
cause  variation  away  from  any  particular  representative  of  a  species,  so 
they  may  cause  variation  back  again  to  the  original;  and  although 
variation  may  take  a  seemingly  wide  range,  its  bounds  are  fixed  and  do 
not  touch  sx>ecific  characters. 

^^The  causes  that  produce  varieties  are  nxunerou6,  but  in  many  casea 
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their  nature  and  thdr  mode  of  action  are  difficult  or  impossible  td  under- 
staaid.  The  influence  of  society  or  abundance  of  nutriment  we  can  easily 
comprehend  may  dwarf  a  plant  or  lead  to  the  production  of  a  giant  indi- 
vidual:  but  how^  in  some  cases,  the  peculiarities  thus  impressed  upon 
individuals  acquire  permanence  and  are  transmitted  to  subsequent  gen- 
erations, while  in  others  they  disappear,  is  beyond  explanation." 

These  extracts  give  an  idea  of  the  nature  of  the  work.  The  appendix 
contains  twelve  tables  exhibiting  the  composition  of  a  large  number  of 
agricultural  plants  and  products,  viewed  from  many  diflerent  stand- 
points, of  value  to  farmers  and  students,  and  which  probably  cannot  be 
found  elsewhere  in  our  language.  They  are  the  average  of  several  trust- 
^orthy  analyses  l)y  Professor  Wolff,  of  the  Eoyal  Academy  of  Agricul- 
ture at  Hohenheim,  Wiirtemberg. 

Fabm  Talk:  A  series  of  articles  in  the  ooUoquial  style,  illustrating  yarious  common 
farm  topics.  By  George  £.  Brackett,  Belfast,  Maine.  130  pages.  Boston :  IJee  dc 
Shepard,  1868. 

A  volume  of  familiar  conversations  of  the  author,  with  his  neighbor- 
ing farmers,  on  haying,  butter-making,  management  of  cattle  diows, 
agricultural  colleges,  apple  trees  and  insects,  guess-work  in  farming, 
selection  of  seed  com,  farmers'  papers,  road-making,  fajicy  farmers, 
farm  fences,  pigs  and  poultry,  hucksters  or  middle-men,  parasitic  plants, 
winter  management  of  live  stock  in  bams,  and  other  topics  interesting 
to  farmers.  The  colloquies  are  fiill  of  good  sense  and  practical  informa- 
tion; a  part  of  one  with  his  neighbor  Smith,  on  "farming  by  guess,''  is 
here  given: 

"We  farmers  are  a  stubborn  class  to  leam.  We  do  not  accept  facts 
without  a  good  deal  of  proof  and  persuasion,  and,  in  too  many  cases, 
work  out  our  own  injury  through  a  fear  of  being  too  easily  deceived. 
This  is  a  progressive  age,  and  those  who  aUow  themselves  to  fall  in  the 
rear  in  the  march  of  improvement  must  be  content  to  occupy  second-rate ' 
positions,  and  be  satisfied  with  small  pecuniary  rewards. 

"It  is  somewhat  surprisiDg  that,  notwithstanding  the  improvements 
in  nearly  every  department  of  farming,  so  little  has  been  effected  towfurd 
inducing  farmers  to  perform  their  operations  in  a  more  systematic  man- 
ner, and  keep  a  regular  record  and  account  of  their  farming  and  business, 
generally  and  specifically.  But  for  one  farmer  who  practices  sudi  a 
method,  ninety-nine  keep  all  their  accounts  ^in  their  heads.'  as  it  is 
termed,  and  consequently  are  properly  called  gueaa  farmers j  for  tney  never 
know  anything,  only  guess  it  is  so  and  so.  They  don't  know  whether  tiiis, 
that,  or  the  other  crop  pays  best;  whether  they  can  afford  to  sell  t^eir 
stock  or  produce  at  such  and  such  price  or  not.  They  oan't  tell  wheUier 
it  is  for  their  interest  to  continue  a  certain  course  of  husbandry,  use  sudi 
a  fertilizer,  cultivate  a  soil  in  such  a  manner,  nor  even,  at  the  end  of  the 
year,  are  they  sure  whether  their  names  should  be  recorded  on  the  profit 
or  loss  side  of  the  ledger.  Having  kept  no  account  of  their  doings,  they 
are  almost  wholly  in  the  dark.    They  can  only  ^  guess  it's  about  so.' 

"  Now,  see  here,  Smith.  Here  is  my  corn-field  record.  I  have  written 
down  everything  connected  with  it,  and  to-day  I  have  summed  it  all  up, 
and  knato  aU  about  it ;  there's  not  a  particle  of  guess-work.  Here  is  the 
size  of  the  field,  kind  of  soil,  when  and  how  many  times  it  was  plowed, 
harrowed,  and  furrowed;  also  the  amount  and  kmd  of  manure;  how  it 
was  applied,  and  what  and  how  much  top-dressing  I  used.  Then  there 
is  the  time  of  planting;  preparation  and  kind  of  seed;  how  far  apart  it 
was  planted  in  the  rows  and  hUls,  and  how  many  stalks  in  the  hill;  when 
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apd  how  long  after  planting  it  came  up^  manner  of  coltiTatingylJme  ci 
harresting,  &c.  And  here  I  have  got,  in  exact  figores,  the  c^ft,  value, 
and  price  of  everythingj  planting,  hoeing,  and  harvesting;  the  value  of 
the  com,  beans,  pumpkins,  and  fodder;  the  value  oi  the  manure,  rent 
of  land,  manure  left  in  the  soil,  and  every  item  set  down  in  foU,  so  that 
I  know  exactly  what  it  cost  me  to  raise  that  piece  of  com,  and  thus, 
whether  it  pays  to  continue  to  grow  com  under  such  circumstances. 

'^  This  is  only  an  example.  All  other  farm  operations  may  be  recorde^l 
in  somewhat  the  same  manner,  more  simple  if  you  please^  and  then  there 
would  be  an  end  of  the  continual  guessing  and  thinking^  and  ignorance  in 
regard  to  those  things  we  should  ftitotr  about.  Of  course  keeping  such 
records  occupies  some  time«  but  how  can  it  be  spent  to  more  advantage 
than  in  thus  obtaining  a  oetter  knowledge  of  our  profession,  and  the 
workings  of  that  spec^  branch  in  whieh  we  may  be  engaged!  Brother 
fEumers,  think  of  this  matter,  and  act  upon  it  Dont  be  careless  and 
stubborn,  and  persistently  continue  to  drive  on  in  the  old  ruts,  simply 
because  you  have  been  accustomed  to  so  doing,  or  because  your  fathers 
have  done  so  before  you;  but  accept  a  change  whenever  it  is  for  your 
advantage  to  do  so;  if  not  for  your  own  sakes,  for  the  good  of  your  boys 
and  posterity." 

Thk  Farksrs'  and  Mechaiqcs'  MA2;cALy  with  many  valoable  tables  for  machimstB, 
maQofaetarers,  xnerchAnto,  boildors.  engineers,  masons,  painters,  plumbers,  garden- 
ers, accountants,  &Xi.  By  William  8.  Conrtney.  Revised  and  enliu'ged  by  Geoige  £. 
Waring,  jr.  8yo.  506  pages.  New  York:  £.  B. Treat  &,  Co.,  1868. 

This  work  was  compiled  by  the  late  William  Courtney,  of  England, 
and  contains  many  useful  tables  and  facts  in  the  fields  of  agricmture, 
hydrsuilics,  mechanics,  and  most  of  the  ordinary  pursuits  of  life.  It 
comprises  the  substance  of  the  principal  practical  <^  hand-books"  of  the 
day,  on  the  measurement  of  land,  hay,  grain,  timber,  weight  of  cattle, 
capacity  of  wagon  beds,  gauging  of  casks,  valuable  facts  on  plants,  soils, 
manures,  the  seasons,  fuel,  weather,  fences,  draining,  soiling  cattle,  steam- 
ing food  for  stock,  dairying,  gardening,  &c.  The  work  has  becoi  care- 
fhlly  revised  and  enlarged,  with  a  comprehensive  abstract  of  Mr.  War- 
lug's  treatise  on  earth  closets,  which  he  considers  ^'ihe  coming  reform 
that  promises  more  for  eivilization  and  for  national  prosperity  than  any 
improvement  that  has  been  brought  to  the  notice  of  the  public"  An 
elaborate  chapter  on  tile  draining  has  also  been  added,  and  the  numeroim 
tables  of  the  original  work  reduced  to  the  coins  and  measures  of  the 
United  States.    The  book  is  illustrated  in  a  clear  and  attractive  style. 

The  AsfERiCAN  Wheat  Culturibt.  ninstrated  witb  muneroas  engravinn.  By  9. 
E.  Todd,  horticultural  editor  of  tbe  New  York  Times,  and  author  of  Sie  Young 
Farmer's  Manual,  &c.    432  pages.    New  York :    Taintor  Brothers  6l  Co.,  1868. 

This  treatise  on  the  subject  of  wheat  is  given  as  the  result  of  more 
than  forty  years'  experience  in  its  culture.  The  author  claims  to  have 
investigated  tiie  failures  of  the  wheat  crop,  and  has  endeavored  to  dis- 
cover ef&cient  and  practical  remedies^  discarding  all  mere  theorieSi  and 
telling  farmers  how  to  raise  good  wheat  where  their  predecessors  failed 
to  get  fair  crops.  The  work  discusses  the  botanical  character  and 
chemical  structure  of  the  wheat  plant;  describes  the  several  varieties ; 
its  proper  soil,  x>^paration,  culture,  and  fiructification ;  harvesting, 
genersJ  i];ianagement,  and  requisite  machinery )  mildew  and  other  dis- 
eases; insect  enemies,  and  remedies  for  their  ravages ;  closing  with  a 
description  of  the  various  reapers  and  other  labor-saving  machines  no>^ 
in  use.    The  author  doubts  ttie  practicability  of  selectmg  wheat  from 
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different  latitades,  so  as  to  secure  a  variety  that  will  ripen  before  the 
midge  begins  its  ravages,  but  conclades  that  wheat  is  not  different  firom 
Indian  com  in  its  dimatology,  and  that  it  is  governed  by  the  same  laws 
that  control  other  nseftd  phmts.  The  seasons  are  so  different  that  the 
same  variety,  cultivated  by  the  same  farmer,  and  where  soil  and  loca- 
tion are  as  nearly  alike  as  it  is  practicable  to  have  them,  wiU  not  rii)en 
at  the  same  penod  in  two,  three,  or  four  succeeding  harvests.  Conse- 
quently, when  seed  is  brought  from  the  north,  and  it  fails  to  produce  a 
satisfactory  crop,  or  to  ripen  as  soon  as  the  same  variety  has  been 
accustomed  to  mature,  nothing  definite  is  proved  in  re^u*d  to  the 
climatology  of  the  wheat  plant,  because  the  field  where  it  was  grown 
may  have  been  a  warm  and  quick  soil,  with  a  southern  exposure;  and 
the  crop  may  have  had  the  advantages  of  superior  cultivation  and  a 
propitious  season,  and  every  circumstance  favoring  a  bountiful  crop. 
On  the  other  hand  adverse  conditions  would  produce  a  very  different 
result,  and  such  experiments  lead  to  incorrect  conclusions. 

The  opinion  is  expressed  that  wheat  may  be  raised  all  over  New  Eng- 
land, and  that  the  whole  matter  may  be  summed  up  in  a  few  words,  viz : 
cultivate  well  and  manure  bountifully.  Usually,  the  best  preparation 
of  the  soil  for  wheat  is  a  dressing  of  rich,  well  rotted,  or  composted 
barn-yard  manure.  Unrotted  manure  tends  to  produce  a  heavy  growth 
of  straw,  liable  to  rust,  and  to  yield  less  grain.  It  is  best  to  ap[>ly  it 
late  in  autumn,  harrowing  it  in  after  the  laud  has  been  weU  plowed.  It 
will  be  wcU  decomposed  by  spring.  U  necessary  to  apply  the  manure  in 
the  spring,  scrai>e  the  hog-yard  for  it  with  broad  hoes,  and  use  heaps  of 
fine  manure  previously  coUected  5  and  if  the  soil  be  compact  and  heavy, 
add  well-rotted  chip  manure.  On  soils  with  a  great  amount  of  vegetable 
matter,  never  apply  barn-yard  manure  unless  thoroughly  comi>osted  or 
rottedi  Where  tjiere  is  a  great  growth  of  straw,  wood-ashes,  either 
leached  or  unleached,  liberally  applied,  will  have  a  good  influence  in 
producing  bountiftd  crops  of  grmn.  After  a  few  years  of  thorough 
cultivation  and  manuring,  heavy  crops  of  wheat  will  appear. 

Charcoal  dust  as  a  fertilizer  is  recommended,  being  composed  almost 
entirely  of  pure  carbon;  and  when  small  fragments  are  exposed  to  the 
influence  of  the  weather,  they  undergo  but  little  change  in  a  long  term 
of  years.  Still  the  roots  of  growing  plants  wiD  lay  hold  of  the  small 
bits  of  charcoal,  and  appropriate  the  substance  in  the  coal  to  the  ^owth 
and  development  of  the  stems,  leaves,  and  seeds  of  grain,  fruit,  and 
vegetables.  Charcoal,  and  particularly  charcoal  dust,  has  the  power  of 
attracting  and  fixing  large  quantities  of  ammonia,  and  retaining  this 
fertilizing  material  when  buried  in  the  soil,  until  the  fine  fibers  of  the 
roots  require  it  for  promoting  their  growth.  *  It  has  Uie  power  also  of 
attracting  and  retaining  other  gaseous  substances  besides  ammonia, 
highly  beneficial  to  grass,  vines,  trees,  and  shrubs.  Observing  farmers 
must  have  noticed  the  luxuriant  growth  of  cereal  grain  about  tiie  places 
where  charcoal  has  been  burned,  even  thiriy  or  forty  years  a^o.  The 
stems  of  wheat  on  such  old  charcoal  beds  are  seldom  affected  with  rust, 
and  the  straw  is  stiffer  than  that  grown  where  there  is  no  dressing  of 
charcoal.  But  the  particles  of  charcoal  should  be  ground  fine,  and 
reduced  to  a  liquid  condition.  Charcoal  dust  scattered  in  the  stables  of 
domestic  animals  will  absorb  large  quantities  of  the  choicest  fertilizing 
material,  imparting  a  rich  pabulum  to  the  roots  of  growing  plants.  ]£ 
the  selection  of  seeid,  farmers  are  too  careless.  Early  maturi^  in  wheat 
is  of  the  first  importance.  Seed  that  ripens  early  should  be  selected; 
and  that  which  grows  on  high,  dry,  and  heavy  soil,  rather  than  that 
firom  a  light,  mucky  soil,  as  being  whiter  and  plumper.  In  this  respect 
36 


Digitized  by 


Google 


562  AORICULTDRAL  BEPOBT. 

all  small  grain  may  be  classed  together,  as  barley,  rye,  and  oats.  The 
frequent  failure  of  wheat  in  nortiiem  Elinois  is  probably  due  to  care- 
lessness in  selecting  seed ;  the  farmer  going  to  his  bin,  and  cleaning  over 
the  required  number  of  bushels  to  be  sown,  and  really  often  without  its 
being  cleaned  at  all,  from  ^^  want  of  time."  If  it  is  a  law  of  nature  that 
like  produces  like,  what  can  be  expected  from  such  a  course  but  a  con- 
stant, certain  deterioration  t 

Cotton  Culturk.    By  Joseph  B.  Lyman.  With  an  additional  duster  on  cotton  seed, 
and  its  nsM,  by  J.  B.  Sypher.  190pages.  New  York :  Orange  Jndd  di^  Co.   186^ 

Though  cotton,  the  great  American  staple  of  exxK>rt,  has  been  pro- 
claimed a  king  ui  the  commercial  world,  no  leading  crop  of  the  countiy 
has  been  so  little  studied  by  scientiflc  men,  and  none  has  been  cultivated 
with  so  little  reg^uxl  to  fundamental  principles  of  agricultural  chemistry 
Mr.  Lyman  ascribes  this  to  three  reasons :  1.  The  class  of  labor  hith- 
erto applied  to  cotton-raising  has  been,  in  the  last  degree,  rude  and 
unskilled ;  2.  The  opening  of  vast  regions  in  the  south-western  States 
of  virgin  and  inexhaustible  soil,  obtained  at  almost  nominal  prices, 
has  rendered  unnecessary  that  system  of  culture  required  m  the  older 
States  to  keep  the  land  in  undiminished  production ;  and,  3.  Cotton  is 
not  a  rapid  exhauster  of  any  soiL 

In  this  treatise  the  climate  and  soil  best  adapted  to  cotton  growing 
are  described,  with  practical  directions  as  to  the  established  routine  in 
its  culture ;  its  enemies  and  diseases ;  how  the  crop  is  cultivated ;  the 
requisite  stock,  implements,  and  laborers ;  picking,  ginning,  baling,  and 
marketing;  a  calendar  for  all  the  operations  of  cotton  planting  ttm>ugfa 
the  year ;  quality,  extent^  and  characteristics  of  the  cotton  lands  of  North 
America ;  the  various  kinds  cultivated  in  the  United  States ;  sugges- 
tions in  regard  to  an  improved  and  scientific  mode  of  culture ;  and  how 
to  realize  the  most  from  a  crop,  by  combining  the  growing  of  cotton  with 
its  manufacture  into  yams  and  fabrics ;  its  value  as  a  plant,  and  Uie  uses 
to  which  it  may  be  applied;  its  past  and  future  history  and  statistics;  and 
practical  suggestions  to  the  various  classes  of  persons  who  propose  to 
engage  in  cotton  growing.  At  the  close  of  the  work,  a  chapt^  is  added 
by  J.  E.  Sypher,  formerly  an  engineer  in  the  United  States  navy,  on  cot- 
ton-seed oU  and  cake ;  the  manufacture  of  t}iis  oil  and  its  uses  in  tne  arts; 
and  the  value  of  cotton-seed  cake  in  stock  feeding,  and  as  a  fertilizer. 

The  insects  that  afOict  and  sometimes  wholly  destroy  the  cotton  plant, 
viz.,  the  cotton  louse,  the  ant  worm,  the  cotton  worm  or  moth,  the  army 
worm,  and  the  boll  worm^are  described  and  illustrated  by  drawings  made 
fix)m  the  engravings  of  Professor  Glover,  of  this  Department  Several 
suggestions  are  made  as  to  the  best  modes  of  destroying  these  formidable 
pests. 

The  author  holds  that  the  preservation  and  restoration  of  cotton  lands 
depend  on  two  practices,  the  one  mechanical,  the  other  chemical ;  the 
former  involving  no  other  expense  than  a  little  weU-directed  labor;  the 
latter,  the  restoration  of  a  few  pounds  of  potash,  lime,  and  phosphorus 
to  each  acre  from  which  a  crop  has  been  taken. 

1.  Mechanical ;  circle  plowing  and  ditching,  to  prevent  the  deteriora- 
tion of  the  light,  porous,  upland  cotton  soils  by  washing.  It  is  said 
that  Mr.  Jefferson  first  suggested  this,  taking  the  hint  from  noticing 
that  the  peasants  in  France  conformed  the  curve  of  their  furrows  to  the 
slope  of  the  hills  on  which  they  were  plowing.    He  recommended  the 

5>lan  to  a  Mr.  Dunbar,  who  had  extensive  plantations  on  the  steep  but 
brtile  hills  near  Natcnez.    The  simple  good  sense  of  this  innovation  on 
tiie  old  and  ruinous  mode  of  plowing,  at  once  recommended  itself^  and 
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it  was  adopted  by  the  moat  intelligent  plantere.  But  millions  of  acres 
had  been  well  nigh  rained  and  thrown  ont  to  sedge  grass  and  the  foxes 
b^»tore  the  improved  mode  waa  bronght  into  practice.  In  that  part  of 
Mississippi  where  it  was  first  adopted,  the  plowmen  have  acquired  such 
t^kill,  that,  with  a  good  two-horse  plow,  one  will  mn  it  in  the  softest  soil, 
over  irregular  groups  of  steep  hills,  so  that  hardly  a  ton  of  mold  will 
be  washed  into  the  bottoms  di:g*ing  the  most  rainy  season.  This  mode 
of  circle  plowing  is  recommended  for  general  adoption  on  hilly  lands. 
Probably  the  best  way  to  begin  this  system  is  in  connection  with.a  series 
of  circle  ditches,  for  the  construction  of  which  ample  details  are  given 
in  the  volume  under  consideration. 

2.  The  nature  and  amount  of  the  requisite  fertilizers.  After  stating 
what  is  abstracted  from  the  soil  by  this  crop,  a  compost  heap  is  recom- 
mended, made  by  hauling  muck  to  the  barn-yard^  and  allowing  hogs  to 
root  it  over :  the  droppings  of  barn-yard  fowls,  being  rich  in  phosphates, 
should  be  added,  ana  lime  and  ashes  occasionally  sprinkled  on  the  pile ; 
this  manure  is  xo  be  applied  in  connection  with  the  circular  mode  of 
plowing,  so  as  to  retain  all  these  fertilizing  salts  in  the  soil.  The  appU- 
oation  of  about  a  cord  of  this  compost  to  the  acre  would  preserve  the 

,  cotton  lands  firom  deterioration  and  enable  them  to  produce  a  bale  to 

'  the  acre,  for  ten,  perhaps  twenty  years. 

The  following  rotation  of  crops  is  also  recommended :  Divide  the 
plowed  land  iuto  three  parts,  assigning  for  each  fiarm  laborer  five  acres 
in  cotton:  ten  in  cereals  and  i>otatoes,  according  to  soil  and  climate; 
allowing  nve  to  remain  fsdlow.  Enough  stock  must  be  kept  to  consume 
an  tbe  food  grown  on  the  ten  acres,  which  stock  should  be  confined  in 
pesis  at  night,  and  well  littered  with  leaves  and  pine  straw,  (which  is 
short  and  contains  more  potash  then  wheat  or  oat  straw,)  and  no  manure 
be  wasted.  A  few  i>ounds  of  sulphuric  add,  after  it  has  eaten  up  all 
the  bones  and  decked  animal  matter  on  the  place,  should  be  sprinkled 
<m  this  compost.  Wood  ashes  never  come  amiss.  The  decayed  leaves 
of  the  aiEdiee  will  afford  the  necessary  potash,  and  thci  ordure  the  phos- 
phoric add  and  lime.  This  is  to  be  spread  liberally  on  the  land  tharfi 
was  fUlow  the  previous  year :  and  by  its  having  been  fallow  the  cocoons 
of  ttie  boll  worm  wiU  be  found  to  have  died  out^  By  this  high  and  care- 
ftd  culture.  Doctor  Cloud,  an  intelligent  planter  in  Alabama,  thinks  he 
took  as  much  cotton  from  his  five  acres  as  his  ndghbors  from  tiieir  ten 
or  flfbeen  acres  cultivated  in  the  old  s^le. 

However  important  it  may  be  to  the  South  to  combine  the  growing  of 
cotton  with  its  manufiEMSture  into  yams  and  fiakbrics,  it  is  not  likdy  to 

ft  be  done,  to  any  great  extent  for  many  years,  on  account  of  the  sparse- 
ness  of  the  poptuution.  Operatives  are  wanting,  and,  not  only  so,  but 
the  class  from  which  operatives  are  produced. 

I^Ir.  Lyman  closes  his  part  of  the  treatise  with  some  practieal  sugges- 
tions as  to  the  various  classes  of  persons  who  will  find  it  an  object  to 
eugage  in  cotton-planting.  He  gives  some  interesting  statistics  and 
strong  commerdal  reasons  for  believing  in  a  fature  for  cotton  planters 
more  brilliant  than  anvthing  in  the  past,  when  the  new  system  of  free 
labor  shall  have  settled  down  on  a  firm  basis ;  tiie  experience  of  the  world, 
dnce  tiie  outbreak  of  our  late  dvil  war,  having  established  the  great  supe- 
riority of  North  America  as  the  best  cotton-growing  region  of  the  glooe. 

dABDKmsrO'FOB  Pnonr:  A  Goida  to  the  ■ueoatnftJ  onltiTBtion  of  the  market  and 
family  sarden.  niostraied.  By  Peter  HendenoiL  South  Bergen,  New  Jeney.  12 
mo.    245  pages. '^-  New  York:  Orange  Jndd  &,  Co.   1868. 

The  author  x)f  this. volume  is  well  known  as  one  of  the  most  successftal 
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market  gardeners  on  a  lai^  scale  in  the  vioimly  of  KewYoric;  and,  hav- 
ing had  practical  experience  in  all  the  departments  of  his  protession,  his 
Ix^k  has  a  value  which  places  it  above  simple  compilations  on  this  subject 

Detailed  instructions  are  given  as  to  the  proper  location  and  prepara- 
tion of  a  garden,  the  necessary  implements,  ttie  management  of  cold- 
frames*  hot-beds,  and  greenhouses :  transplanting,  and  the  packing  of 
vegetaoles  for  snipping;  and  the  leading  vegetables  now  used  in  this 
country,  and  the  troublesome  insects  to  be  encountered,  are  described. 
A  calendar  of  operations  for  each  month  is  given^  with  advice  as  to  the 
prop^  men  for  the  business,  the  amount  of  capital  requisite,  and  the 
working  force  per  acre  necessary  in  cultivating  the  vegetable  gardens 
that  supply  the  great  markets  of  New  York  and  Philadelphia. 

In  the  chapter  on  drainage,  an  instance  is  given  of  a  ^^  German  who 
leased  for  ten  years  eight  aci*es  of  wet  land  near  New  York.  After  work- 
ing it  for  three  years,  with  late  and  stinted  crops  that  barely  affiurded 
him  a  living,  he  was  advised  to  drain  it.  but  hesitated,  as  his  lease  had 
but  seven  years  to  run.  Ue  finally  acted  (m  the  advice,  and  spent  $500 
in  tile-draining,  lie  then  obtained  early  and  luxuriant  crops,  and  at  the 
termination  of  his  lease,  purchased  and  paid  for  his  eight  acres  #12,000, 
the  savings  of  six  years  on  his  drained  garden."  Mr.  Ilenderson  a&ls, 
^^I  honestly  believe  that  had  he  gone  on  without  draining,  he  would  not 
have  made  $1,200  in  twelve  years,  fiu:  less  $12,000  in  six  years."  So 
much  for  judicious  draining. 

Among  the  fertilizers  now  wasted,  the  refuse  hops  of  breweriee  are 
represented  to  be  of  the  first  importance,  as  they  possess  high  fertiliDng 
properties,  and  are  excellent  for  breaking  up  and  pulverizing  the  soi^ 
and  Mr.  Ilenderson  considers  them  of  nearly  double  the  value  of  stable 
manure.  The  shavings  and  scrapings  of  horn  and  whalebone  are  also 
rated  as  valuable,  composted  with  hot  manure,  which  extracts  the  oil 
from  the  shavings,  intermingling  it  with  the  whole.  He  has  known  the. 
mixture  of  five  tons  of  whalebone  shavings  with  OTdinary  stable  ma- 
nure, to  make  $400  difference  per  acre  in  uie  vsdue  of  the  crop.  Such 
factories  not  being  common,  however,  it  is  only  in  certain  loealitieB  that 
tliis  fertilizer  can  be  had.  Sugar-house  scum,  composed  largely  of  Uood, 
charcoal,  and  saccharine  refuse,  is  also  a  valuable  fertil^er,  properly 
composted  with  muck.  The  common  concentrated  manures  of  gaanoy 
bone-dust,  ^udrette,  &c.,  are  used  with  very  satisfactory  results.  Mr. 
Henderson  is  convinced  by  direct  experiment  that  manures,  either  liquid 
or  solid,  organic  or  inorganic,  are  unprofitably  employed  when  applied 
to  plants  in  a  dormant  state.  In  the  highly  cultivated  gardens  wxrat 
our  large  cities,  where  the  grounds  are  so  incessantly  plowed,  harrowed, 
and  dug  over,  insects  have  but  little  chanoe  for  a  foothold;  tobacco 
water,  applied  with  a  syringe,  destroys  them  in  the  forcing-houses;  aod 
bone-dust  sprinkled  over  late  sowings  not  only  kiUs  the  cucumber  bug, 
but  encourages  the  growth  of  the  crop.  The  most  formidable  insect 
gardeners  have  to  encounter  is  theAuthofnyia  brauicw  of  Europe,  whicb 
attacks  the  roots  of  the  cabbage  family,  causing  the  destructive  disease 
known  as  '^club-root."  Mr.  Henderson  discredits  the  old  dogma  Uiat  it 
is  caused  by  hog-manure,  heavy  soil,  light  soil,  &c,  and  claims  that  the 
insect  is  lumnless  to  tl^e  plant  when  in  the  perfect  state  the  first  season, 
but  that  it  is  attracted  by  it,  deposits  its  e^^  iu  the  soil,  and  in  the 
maggot  condition,  in  which  it  appears  the  second  year,  it  attacks  the 
root,  which  becomes  enlarged  and  carious,  ruining  the  plant.  Cabbages 
and  cauliflowers,  of  course,  can  be  safely  grown  only  in  alternate  years 
on  the  same  soil.  On  soils  containing  a  large  amount  of  lime,  this  insect 
cannot  exist  to  an  injurious  extent 
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The  book  closes  with  a  useful  chapter  on  the  pro]>agatlon  of  plants  by 
cuttings,  in  which  the  author  simplifies  what  has  often  been  befogged 
with  mystery  by  gardeners. 

This  book  is  handsomely  printed  and  Illustrated. 

GARDEzaxG  FOR  THE  SouTH :  or.How  to  grow  vegetables  and  fruits.  By  the  late 
WUliam  N.  White,  of  Athens,  Georgia;  with  additionB  by  Mr.  J.  Van  Buren  and  Dr. 
James  Camak.    l^o.,  444  pages.  lUustiated.   New  York :  Orange  Jadd  &.  Co.  186B. 

This  is  a  revised  edition  of  the  late  William  N.  White's  "  Gardening  for 
the  South.'^  After  his  death  his  corrections  for  the  new  edition  were 
revised  by  Mr.  Van  Buren  and  Dr.  Oamak^  who  have  incorporated  the 
more  important  discoveries  made  in  horticulture  during  the  last  dozen 
years.  Though  originally  prepared  for  the  climate  of  the  southern  States, 
the  seasons  of  which  differ  so  much  from  the  northern  in  heat  ana 
dryness,  its  utility  is  not  confined  te  that  section.  The  characteristics 
and  improvement  of  soils ;  the  sources  and  preparation  of  manures ;  rota- 
tion of  crops;  hot-beds,  cold-frames,  and  pits;  garden  implements;  the 
propagation  of  plants,  budding,  pruning,  grafting,  training^ulching, 
protection  from  frosts,  insects,  vermin,  £bc.,  are  discussed.  We  quote  a 
few  paragraphs  from  the  chapter  on  rotation  of  crops : 

^^The  same  crops  cannot  be  grewn  from  year  to  year  upon  the  same 
soil  without  decreasing  in  productiveness.  All  plants  more  or  less 
exhaust  the  soil,  but  not  in  ttie  same  degree  nor  in  the  same  manner; 
henoe  as  different  plants  approiiriate  dii^rent  substances,  the  rotation 
of  cropahas  considerable  infiuen^  in  retaining  the  fertility  of  the  soil. 
If  the  same  kind  of  plants  is  continued  upon  the  same  soil,  only  a  portion 
of  the  constituents  of  the  manure  applied  is  used ;  while,  bv  a  judicious 
rotation,  everything  in  the  soil  or  in  the  manure,  suitable  for  vegetable 
food|  is  taken  up  and  appropriated  by  the  crop.  However  plentiful 
manure  may  be,  a  succession  of  exhausting  crops  should  not  be  grown 
upon  the  same  bed,  not  only  because  abundance  is  no  excuse  for  want 
of  economy,  but  because  manure  freshly  applied  is  not  so  immediately 
beneficial  as  those  remains  of  organized  matter  whidu  by  long  continu- 
ance in  the  soil,  have  become  impalpably  divided  and  diffiised  through 
its  texture,  and  of  which  each  succeeding  crop  consumes  a  portion. 

^^  Some  crops  are  so  favorable  to  weeds  that  if  continued  long  upon 
the  same  bed,  the  labor  of  cultivating  them  is  much  increased :  while  if 
raised  but  once  in  a  place,  and  followed  by  a  cleaning  crop,  tne  weeds 
are  easily  kept  under.  Besides,  manv  crops  planted  continually  in  the 
same  soil  are  more  liable  to  be  attacked  by  the  insects  which  are  the 
peculiar  enemies  of  those  plants. 

^^  Many  insects,  tojurious  to  plants,  deposit  their  eggs  in  the  soil  which 
prodticea  the  plants  they  have  infested,  ready  to  commit  their  depreda- 
tions opon  thesucceeding  crop ;  but  if  this  is  changed  to  a  distant  locality 
they  otten  perish  for  want  of  their  proper  food.  Many  parasites,  also, 
have  their  seeds  or  spores  in  the  soil,  to  the  increased  iniury  of  the  suc- 
ceeding crop,  if  of  the  same  species. 

^<  A^in,  different  plants  derive  their  principal  nourishment  from 
different  depths  of  soiL  The  roots  of  plants  exhaust  only  the  portions 
of  soil  with  which  they  come  in  contact.  Perpendicular-rooted  plants 
throw  out  few  side-roots,  and  derive  most  of  their  nourishment  from  a 
considerable  depth,  while  fibrous-rooted  plants  seek  their  food  near  the 
surfeu^  Plants  or  the  same  species  extend  their  roots  in  a  similar 
direction,  and  occupy  and  exhaust  tiie  same  strata  of  earth. 

*<  Different  plants,  by  means  of  their  roots,  act  differentiy  upon  the 
pbysical  nature  of  the  soiL    Sur£EU^  roots  spread  abroad  tikeir  tufted 
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AberS)  wliich,  in  their  decay,  break  up  and  lighten  the  sorface  Boil,  while 
the  roots  of  clover  have  a  somewhat  similar  cSTect  nx>on  the  de^>er  strata. 

<<  The  most  exhausting  crops  are,  in  general,  tiiose  which  are  allowed  to 
perfect  their  seeds,  as  they  extract  from  the  soil  all  the  essentials  of  the 
plant  fipom  the  root  to  the  seed.  The  seeds  of  many  species  draw  from 
the  soil  more  largely  its  ammonia,  phosphates,  &c.,  than  the  total  amount 
extracted  in  the  formation  of  all  other  parts  of  the  plant  Boot-crops 
are  generally  less  exhausting,  and  plants  cultivated  for  their  leaves  are 
usually  still  less  so. 

^<  A  rotation  was  formerly  thought  necessary  from  an  idea  that  each 
plant  throws  off  from  its  roots  into  the  soil  certain  matters  which  are 
iiy  urious  to  others  of  the  same  species,  afterward  grown  upon  the  same 
8<nL  It  was  also  thought  that  there  were  some  tribes  of  plants,  the  Hg. 
for  instance,  of  which  the  acrid  juices  fr^m  the  root  injured  the  won  and 
the  plants  grownnear  them ;  while  of  others,  as  of  legumes,  the  sweet 
juices  were  beneficial  to  the  soil  and  the  a<]|jacent  or  sucoeeoing  ccofgB. 
OHiese  views  are  not  now  considared  tenable.^ 

Following  the  preceding  topics  of  general  application  is  a  description 
of  the  vegetables  and  fruits  adapted  to  the^dimate  of  the  South. 

Tub  Small  Fruti  Cultubist.  By  Andrew  S.  Fallei.  practical  horticulturist,  Sidge- 
wood,  Bergen  Connty,  New  Jersey.  270  pages,  lllastratod.  New  York:  Orange 
Jadd  A  Co.    1868. 

The  progress  of  small  fruit  culture  in  the  United  States  during  the  last 
dozen  years  haa  been  remarkable.  The  fiicilities  afforded  by  our  nu- 
merous railroads,  and  the  liberal  provisions  of  our  post  ofBce  laws,  by 
wfaidi  plants,  cuttings,  and  seeds  can  be  sent  through  the  mails  at  a 
trifling  expense,  have  stimulated  horticulturists  to  great  efforts  in  pro- 
ducing new  and  improved  varieties.  la  addition  to  this,  the  extensive 
use  of  fruit-preserving  cans  creates  a  demand  for  thousands  of  bushels 
of  choice  frui1;3  for  home  use  for  families  in  both  town  and  country,  and 
tens  of  thousands  for  hotels,  saloons,  and  commercial  purposes.  Nearly 
eveiy  steamer  and  sailing  vessel  leaving  our  ports  takes  a  supply  for  use 
on  the  voyage^  and  it  often  forms  a  part  of  their  freight.  The  induce- 
ments for  ciStivating  small  fruits  are  thus  very  large,  and,  in  fiict,  ex- 
tenmve  culture  and  success  In  producing  new  and  better  varieties  of 
berries  have  been  a  prominent  feature  in  American  horticulture.  New 
villages  are  springing  up  on  our  railroads  which  soon  become  shipping 
pointe  to  the  large  markets,  and  many  places  that  did  not  exist  ten  years 
ago«  are  now  annually  sending  to  market  half  a  million  to  a  million 
baskets  of  fruits  every  season.  The  public  appetite  for  fruits  literally 
grows  with  what  it  feeds  on. 

This  extended  cultivation  of  small  fruits  has  created  a  demand  for 
practical  information  from  both  the  amateur  and  professional  cultivator, 
and  Mr.  Fuller  has  ^ven  in  this  volume  the  results  of  his  i>ersonal  ob- 
servation ^d  expenence,  extending  over  a  long  period  of  years.  The 
history,  character,  culture,  and  uses  of  the  strawberry,  barberry,  rasp- 
berry, blackberry.  dVarf  cherry,  currant,  gooseberry,  cornelian  cherry, 
cranberry,  huckleoerry,  and  shepherdia,  are  foHowed  by  an  account  ol 
the  insects  and  diseases  by  which  they  are  afflicted,  and  a  description  of 
the  leading  native  and  also  foreign  varieties. 

This  work  closes  with  a  chapter  of  suggestions  on  gathering  and  pre- 
paring small  fruits  for  market,  with  a  description  of  the  various  baskets 
and  boxes  used.  On  the  large  berry  fiuins  in  New  Jersey,  the  harvest 
time  is  a  season  of  as  much  rejoicing  as  the  time  of  vintage  in  the  vine 
countries  of  Europe.  Employment  in  picking  is  afforded  to  quite  an 
amy  of  women  and  childrdUi  and  good  foeling  prevails  on  all  sides. 
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Thb  Grapk  Cultubist.  A  treatise  on  the  cultiYation  of  the  native  grape.  By  Andrew 
S.  Fuller,  practical  hortiooltiiriBt.  A  new  and  enlarged  edition.  2S6  pages.  New 
York:  Orange  Judd  &  Co.    1868. 

The  grape  is  one  of  the  most  grateful  aud  delicious  of  all  fruits,  the 
most  universally  cultivated  of  all  fruit-bearing  plants,  and  at  an  eariy 
age  yields  in  profusion  greater  than  any  other  fruit  Noah  ^^  planted 
vineyards,''  and  the  Promised  I^ind  was  a  land  of  "wheat,  barley,  and 
vines.''  Its  growth  extends  over  thirty  degrees  of  latitude — ^from  Persia 
to  France.  The  fine  varieties  of  the  Eastern  Continent,  however,  can- 
not be  raised  in  this  country,  except  by  tutificial  means  ^  and  after  two 
centuries  of  unsuccessfol  ^attempts  to  grow  them,  pomologists  have  turned 
their  attention  to  the  improvement  of  our  native  species,  and  many 
choice  and  beautiful  varieties  have  been  produced.  Since  the  out-door 
culture  of  European  varieties  has  been  discarded  for  our  neglected  na- 
tive sorts,  vine  culture  has  become  established  as  a  bnmch  of  Amerioan 
industry. 

Mr.  Filler  has  given  a  practical  treatise  on  the  culture  of  the  native 
grape,  comprising  the  propagation  of  new  varieties  from  seeds,  their  in- 
crease by  budding,  their  management  in  propagating  houses,  and  by 
cuttings  in  the  open  air;  layering,  grafting,  hybridizing,  crossing,  and 
transplanting  the  vines;  soil  and  situation;  trellises;  the  proper  time  for 
pruninff,  and  the  best  method  of  pruning  and  training:  culture  in  gar 
dens  of  limited  space:  suggestions  09  gathering  and  preserving  the 
fruit;  the  insects  and  dise^ues  to  which  the  grape  is  liable;  description 
of  the  be^  varieties;  closing  with  a  review  of  the  various  systems  of 
training.  The  work  is  written  in  a  clear  and  intelligible  st^le,  and  is 
well  illustoated. 

For  a  vineyard  in  the  northern  States,  Mr.  Fuller  concurs  with 
most  writers  in  recommending  a  fall  southern  exposure^  and  if  the 
land  descends  to  the  south,  so  much  the  better.  About  Gmcinnati  the 
side  hills  are  gener^Jly  selected  by  the  Germans;  but  though  a  side  hill 
may  be  a  desirable  location,  other  situations  nearly  or  perfectiy  level  are 
considered  equally  good.  The  exposure  should  be  southeast,  east,  or 
southwest,  but  never  north  or  west  Yirgil  said,  ^^Nor  let  thy  vineyurd 
bend  toward  the  sun  when  setting;"  which  advice  is  as  apphcable  now 
as  it  was  two  thousand  years  ago.  In  selecting  a  location,  the  surround- 
ings must  DC  taken  into  account;  if  the  land  has  no  protection  from  the 
north  and  the  northwest,  a  belt  of  evergreens  would  prove  a  great  pro- 
tection; it  should  be  elevated  thirty  to  forty  feet  above  streams  or  small 
ponds  of  water,  to  obviate  the  effects  of  early  and  of  late  frosts.  Large 
bodies  of  water,  however^  are  not  considered  injurious,  as  they  absorb 
heat  in  large  quantities  in  summer,  and  give  it  off  dowly  in  the  fall, 
affecting  the  surrounding  country  materially,  by  preventing  early  frosts. 
In  spring,  tne  water  being  cold,  the  atmospnere  is  kept  cool  for  quite  a 
distance  from  the  shore^  and  vegetation  thus  prevented  from  starting 
too  early.  Where  the  soil  is  sandy  or  gravelly,  it  should  be  enriched  by 
some  organic  materials,  as  barn-yard  manure,  muck,  or  leaf  mold. 
Thousands  of  acres  of  such  lands  in  the  eastern  States,  now  considered 
almost  worthless,  if  enriched  with  the  cheap  materials  found  in  their 
vicinity,  would  make  the  best  vineyards  in  the  country.  On  such  soils, 
though  the  growth  is  not  luxuriant,  the  fruit  is  of  the  richest  quality, 
and  tiie  land  is  easily  worked,  and  does  not  retain  an  excess  of  moisture, 
being  thoroughly  underdrained  hj  nature.  Granitic  and  limestone  soils 
are  strong  and  excellent,  and  their  proper  mechanical  condition  is  easily 
accompliiSied  by  plowing  or  trenching^  this  mechanical  texture  of  the 
soil  being  as  imi>ortant  an  dement  as  its  ingredients  in  the  success  or 


Digitized  by 


Google 


568  AGBIOULTUltyU  B£POST. 

fiulnre  of  its  crops.  New  soils  are  preferable  to  those  that  have  be^ 
long  in  cultivation^  and  snch  as  are  loose  and  friable,  whether  of  loam, 
8and«  gravel,  or  the  calcareous  debris  of  rocky  hiU  sides,  are  vastly  bet- 
ter tmui  clay  or  muck.  Though  the  latter  may  be  made  somewhat  avail- 
able by  underdraining  and  trenching,  they  will  generally  prove  unsatis- 
fEU^tory  in  the  end. 

After  a  vineyard  is  planted,  sufficient  manuring  is  required  to  keep 
up  a  healthy  growth.  Too  much  manure  may  increase  the  size  of  the 
fruit,  but  will  injure  its  quality.  It  should  be  applied  on  the  surface, 
and  worked  in  with  a  cultivator  or  hoe;  but  a  plow  ought  never  to  be 
admitted  into  a  vineyard.  Frequent  top  dressings  are  better  than  large 
applications  at  long  intervals;  and  rank,  unfermented  manures  should 
never  be  used,  as  they  affect  the  flavor  or  the  fruit  and  the  health  of  the 
leaves.  Mulching  and  fi^uent  stirring  the  soil  with  the  hoe  will  be 
found  very  beneficiaL 

Instead  of  the  veiy  common  mode  of  making  grape  trellises,  with  wires 
running  horizontally,  which  is  expensive  and  troublesome«as  the  wires 
expand  and  contract  with  every  change  of  temperature,  Mr.  Fuller  recom- 
mends a  trellis  with  horizontal  bars  and  perpendicular  wires,  built 
in  the  following  manner :  Select  posts  of  durable  wood,  fc«ir  to  six  inches 
in  diameter^  and  six  and  a  half  feet  long;  set  them  in  the  ground  two 
and  a  half  feet  deep,  in  a  line  with  the  vines,  and  eight  feet  apart,  that 
is,  if  the  vines  are  at  that  dist^mce;  a  post  should  be  placed  between 
each  two  vines,  at  equal  distance  from  each.  When  the  posts  are  set, 
naU  on  strix>s,  say  three  inches  wide  and  one  inch  thick,  the  lower  strip 
being  placed  one  foot  from  the  ground,  the  other  near  the  top  of  the 
posts;  then  take  No.  IG  galvaniz^  wire,  and  put  it  on  perpendicularly, 
say  eight  to  twelve  inches  apart,  or  just  where  the  upright-bearing  shoots 
are  to  grow,  twisting  it  around  the  upper  and  the  lower  bar.  On  tins 
kind  of  trellis  the  arms  of  the  vine  should  be  £i^tened  to  the  lower  strip, 
right  and  left,*  either  with  strips  of  leather  tacked  on,  or  tarred  rope  tied 
loosely  around  the  arm.  As  the  young  shoots  start,  they  can  be  loosely 
tied  to  the  wires  at  any  time  when  necessaiy. 

Mr.  Fuller  recommends  pruning  the  vines  in  autumn,  as  soon  as  the 
leaves  have  fallen,  particularly  if  the  wood  is  to  be  used  for  propagation. 
The  vines  should  not  be  cut  quite  back  to  the  buds  that  are  wanted  for 
fruit,  as  the  uppermost  buds  left  for  that  purpose  are  apt  to  be  winter- 
killed, the  sap  receding  from  the  part  which  has  been  cut,  leaving  the 
end  dry.  and  the  buds  exposed  to  the  severity  of  winter.  Early  in  the 
spring,  before  the  sap  begins  to  flow  rapidly,  the  vines  must  be  gone 
over  a  second  time,  and  these  extra  buds  and  dried  ends  cut  off.  TV^ere 
vines  are  laid  down  in  winter,  the  pruning  can  be  completed  at  once; 
no  second  pruning  is  necessary,  the  covering  of  the  vines  affording  a 
protection  from  the  effects  of  both  cold  and  dryness. 

In  regard  to  pruning  and  training,  it  is  not  considered  judicious  to 
dwarf  our  native  vines  to  that  extreme  to  which  it  is  carried  in  some 
parts  of  Europe,  but  we  should  stop  midway  between  it  and  the  wild 
vines  of  our  forests.  Some  refer  to  the  strolling  habit  of  the  latter  as 
an  example  for  training  the  cultivated  ones;  but  it  is  not  the  wild  vine 
that  is  under  consideration,  but  improved  varieties,  which  have  parted 
with  much  of  their  wild  character.  The  vine  is  one  of  the  most  tnu^ble 
of  all  fruit-bearing  plants,  and  the  easiest  to  control,  notwithstanding 
its  wild  and  rambling  nature.  Its  natural  growth  is  upright,  in  whicb 
position  the  larger  portion  of  the  farces  of  the  plant  are  expended  in 
producing  a  growth  of  wood  and  leaves,  wjiiile  fruit  is  produced  sparingly. 
This  is  illustrated  in  the  wild  vine,  wmob  does  nol;  produce  fruit  abond- 
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autiy  tdll  it  Feaches  a  position  where  it  can  spread  out  horizontally  on 
high  trees  or  low  bashes  by  the  water-side,  with  its  clusters  of  fruit 
hsmging  in  the  shade  underneath. 

These  fiEK^ts  indicate  several  fundamental  principles :  1.  That,  while 
the  leaves  require  a  full  exposure  to  the  sun,  the  fruit  ripens  fully  with- 
out it  2.  That,  while  the  vine  grows  upright,  it  produces  its  most  vigorous 
growth  of  wood,  but  its  fruit-produoing  powers  are  not  fully  developed 
until  it  takes  a  horizontal  position.  3.  That  fruit  is  produced  most  abun- 
dantly upon  the  uppermost  branches,  it  making  no  difference  whether 
these  upper  branches  are  on  the  tops  of  lofty  trees  or  on  the  humble 
shrub,  showing  that  height  is  not  necessary,  as  fruit  at  fifty  feet  from  the 
earth  is  no  better  than  that  at  five,  other  circumstances  being  equal. 
It  only  shows  that  the  sap  naturally  presses  to  the  top,  and  forces  out 
fruit-bearing  branches  at  that  point  4.  The  fruit  is  produced  upon  the 
young,  growing  canes,  and  opposite  to  the  first  few  leaves  that  are 
formed ;  usually  the  first  to  the  third  leaf  will  have  a  bunch  of  fruit 
opposite :  fruit  is  seldom  produced  beyond  the  fifth  lea&  This  rule  being 
applicable  to  all  varieties  of  species,  it  is  easy  to  regulate  the  quantity 
of  fruit  at  each  annual  pruning,  by  leaving  a  certain  number  of  well- 
develoi)ed  buds,  estimating  each  one  at  so  many  bunches  of  fruit 

The  foregoing  are  considered  the  main  principles  to  be  observed  in 
pruning  and  training.  Yery  intelligible  dbections  and  drawings  are 
giv^  by  Mr.  Fuller  to  illustrate  many  minor  points,  founded  on  long 
and  carefrQ  experiments. 

Grapes  are  frequently  gathered  long  before  they  are  really  ripe,  either 
to  get  them  to  market  early,  or  because  they  appear  to  be  ripe,  when,  in 
fact,  the  ripening  process  has  only  commenced.  Nearly  all  varieties 
chfuige  thar  color  fifteen  to  twenty  days  before  they  are  fully  matured ; 
and  as  grapes  must  ripen  before  being  gathered,  or  not  at  all,  t^o  much 
care  cannot  be  given  to  this  point 

t^ew  of  our  cultivated  fruits  are  less  damaged  by  insects  than  the 
grape.  Ithas  formidable  enemies,  however,  which  have  rapidly  increased 
during  the  last  ten  yeats,  owing,  chiefly,  to  the  wanton  destruction  of 
those  birds  that  live  mostly  upon  them.  Mr.  Fuller  gives  a  popular 
description,  with  drawings,  of  most  of  the  insects  known  to  be  ii\jurious. 

Our  native  grapes  are  not  subject  to  many  diseases,  except  in  par- 
ticular localities,  and  these  are  confined  mainly  to  the  fruit  The  most 
destructive  is  tne  black  rot,  the  great  scourge  of  the  western  States. 
The  Catawba  vineyards  about  Oindnnati  have  been  so  seriously  injured 
that  some  cultivators  have  become  discouraged  and  plowed  them  up, 
devoting  the  land  to  other  purposes.  Very  poor  soils,  or  overrich  ones, 
or  heavy,  wet  soils,  where  the  roots  are  immersed  in  stagnant  water, 
may  all  assist  in  developing  disease ;  and  vines  are  often  allowed  to  be 
so  overloaded  with  fruit  that  they  cannot  remain  healthy  and  vigorous. 
By  many  the  cause  of  tne  rot  is  ascribed  to  heavy  dews,  which  several 
facts  and  experiments  seem  to  justify.  K  such  is  found  to  be  the  case, 
a  proventive  is  readily  applied  by  nailing  a  wide  board  flatwise  on  the 
topof  the  trellis.    It  is  well  worth  a  tri^ 

The  work  closes  with  a  descriptive  catalogue  of  the  principal  native 
grapes  cultivated,  andaroview,  with  numerous  illustrations,  of  various 
systems  of  pruning  and  training. 

ViNSTABD  Culture  Improved  and  Cheapened.— By  A.  da  BrenU,  PariB.  Tranalated 
by  E.  A  C.  Parker,  of  Longworth's  Wine  House,  Cincinnati.  With  notes  and  adapt- 
ations to  American  cnltnre,  by  John  A.  Warder,  author  of  **  American  Pomology.^ 
CiiioinnAti:B.  Clarke^  Co.  1666. 

The  Mitlior  of  this  woEk  is  a  teaoher  of  vine  and  tree  ooltnie  in  tiie 
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Imperial  School  of  Arts  and  Trades  in  France,  and  has  be^i  emi^pyed 
by  the  goyemment  as  a  lecturer  through  the  proTinoes  of  the  emfMie. 
His  book  comprises  details  on  the  choice  of  a  site  for  a  vineyard^  the 
selection  and  management  of  vine&  and  the  diseases  and  noxious  insects 
to  which  they  are  subject,  closing  with  the  vintage.  Most  of  the  author's 
remarks  on  manures,  pruning,  and  cultivati<m  have  a  general  application 
in  the  United  States;  as  well  as  in  France.  Still  the  conditions  of  grape 
culture  in  the  latter  country  are  so  different  from  those  in  this,  that  the 
chief  value  of  the  book  i6riseafirom  the  elaborate  and  practics^  annota- 
tions of  Dr.  Warder,  which  comprise  about  one-third  of  the  volume. 
These  follow  every  leading  suggestion  of  du  Breoil,  and  adapt  his  direc- 
tions to  the  state  of  things  in  this  country.  The  culture  of  the  vine  may 
well  receive  the  fostering  care  of  the  Fraich  government,  in  view  of  its 
importance,  yielding  millions  to  the  estate,  and  fhmishing  employment 
to  eight  or  ten  millions  of  people.  In  the  south  of  France,  particularly, 
it  is  a  very  certain  crop,  requiring  but  little  labor  relatively  to  its  net 
profit.  It  has  banished  fallows,  continuously  occupying  the  whole  ex- 
tent of  country  that  has  a  suitable  climate;  and  is  adapted  to  all  kinds 
of  soils,  even  those  which  formerly  produced  only  useless  thorns  and 
briers.  It  ftimishes  labor  at  all  seasons,  to  all  ages  and  both  sexes,  and 
requires  but  little  manmre,  allowing  the  greater  portion  to  be  applied  to 
other  crops. 

In  this  country,  after  many  failures  of  the  early  vine-planters  in  at- 
tempting to  acclimatize  the  foreign  varieties  of  grapes,  the  business  has 
at  last  been  started  in  the  right  direction ;  rapid  strides  have  been  made, 
and  there  is  no  calculating  the  extent  which  our  vineyards  may  embrace 
in  a  few  years.  Energy  and  intellig^ice,  with  abundant  wealtli,  are  em- 
barked in  the  business.  Kew  varieties  are  produced  by  crosidng  and 
selecting  the  species  and  varieties  indigenous  to  the  country,  and  thus 
better  adapted  to  our  soils  and  climate ;  and  it  would  seem  that  such 
efforts  must  be  crowned  with  abundant  success. 

Ths  Qrapb  Vinx  :  A  practically  scientific  treatiae  on  ita  maaA£[enient ;  explained  frtmk 
hia  own  Experiences  and  Besearclies,  in  a  thorongh  and  intelligible  manner^  fbr 
Vineyardists  and  Amatenrs  in  Garden  and  Vine  culture.  By  Frederick  Mohr. 
Translated  from  the  German,  with  Hints  on  the  Propagation  and  General  Treatmrat 
of  American  Varieties^  by  Horticola,  (Charles  Siedhot)  limo.,  130  pages.  New 
York :  Orange  Jndd  &  Co.    1867. 

The  object  of  the  author  of  this  work  is  to  popularize  the  results  of 
modem  science  concerning  the  cultivation  of  the  grape-vine.  He  first 
describes  the  vine  itself,  with  its  adaptations  to  so  many  difierent  cli- 
mates, and  the  facilities  with  which  it  produees,  in  the  hands  of  man, 
new  varieties,  which  conform  themselves  to  all  circumstances,  with  their 
different  colors,  sizes,  and  qualities.  This  is  followed  by  remaiics  on  the 
development  and  structure  of  the  vine,  the  reasons  for  pruning  and  the 
different  modes  of  doing  it,  training  on  trellises,  the  grape  disease,  and 
treatment  of  vines  injured  by  frost.  It  has  been  careftdly  translated  by 
Mr.  Siedhof,  who  has  added  hints  on  the  propagation  and  general  treat- 
ment of  American  varieties,  including  the  different  modes  of  propaga- 
tion and  hybridization. 

Hardly  any  other  plant  is  so  well  adapted  to  variation  of  management 
as  the  grape  vine.  No  system  of  cultivation  is  absolutely  the  best  for 
all  regions :  the  climate  and  nature  of  the  variety  must  be  considered. 
All  methocls  are  successfol  to  a  certain  degree:  and  of  all  plants,  tiie 
vine  gives  the  most  ample  reward  for  the  care  bestowed  upon  it  j  and 
many  a  vacant  spot  in  a  garden  may  be  used  for  planting  a  choice  vari- 
ety so  that  it  may  be  turned  to  account. 
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The  too  common  practice  of  inexperienced  cultivators^  of  stripping  the 
leaves  from  vines  near  the  clusters  of  fruit,  to  admit  the  rays  of  the  sun 
directly  to  the  berries,  is  held  to  be  altogether  wrong.  It  is  sufficient 
when  the  sun  shines  on  the  leaves,  and  Hxq  dusters  are  growing.  This 
is  the  true  and  natural  condition.  I^o  sugar  can  be  formed  in  the  berry, 
il'  the  leaves  are  removed,  because  »o  oxygen  can  be  eliminated  by  it ;  the 
berry  only  collects  and  prepares  the  sugar  from  an  organic  substance 
formed  by  the  leaf.  Besides,  the  berry  is  often  iiyured  by  the  direct 
rays  of  the  sun  during  the  hot  days  of  summer. 

"The  true  poetiy  of  wine^  its  beautiful  firagrance,  called  the  bouquet 
of  the  wine,  is  the  exclusive  property  of  the  northern  regions.  The 
wines  of  the  south,  however  rich  in  alcohol  and  sugar,  are  entirely  des- 
titute of  that  bouquet ;  or  they  have  a  oommon  odor  like  Port,  Madeira, 
Xeres,  and  Malaga,  without  any  peculiarity."  The  noble  qualities  of 
the  vine  are  thus  set  forth: 

**The  grape-vine  is,  among  plants,  what  the  horse  is  among  ani- 
mals, one  of  the  most  precious  boons  nature  has  given  to  man.  It 
follows  him  to  climates  of  a  very  <Ufferent  character,  and  admirably 
rewards  him  for  all  the  trouble  devoted  to  it.  As  In  the  horse,  every- 
thing in  the  grape-vine  is  beautiful  and  noble.  The  delicately-shaped 
leaves,  the  fragrant  blossoms,  the  delicious  grapes,  extend  their  develop- 
ment over  the  whole  year,  except  during  the  severe  months  of  winter, 
and  require  uninterrupted  and  careftd  treatment  by  the  hand  of  man. 
The  grape-vine  grows  on  the  rocky  hill  and  in  the  fertile  garden^  trails 
on  the  ground  and  climbs  to  the  roofs  of  houses.  By  training,  it  may 
be  kept  as  a  small  shrub,  or  made  to  cover  a  surface  of  a  thousand  feet. 

"  The  grape-vine  changes  its  character ^  and  adapts  itself  in  a  wonderM 
manner  to  evwy  country  that  affords  it  the  necessary  warmth.  The 
difference  in  the  varieties  is  as  great  as  in  the  various  races  of  dogs. 
The  berry  varies  in  sLie  from  that  of  a  large  pea  to  that  of  a  smaU  plum; 
its  color  is  green,  yellow,  flesh-color,  red^  blue,  and  black.  Sweetness 
and  acidity  are  mixed  in  the  most  varying  proportions;  its  aroma  is 
unsurpassed. 

"  The  grape  is  decidedly  the  most  noble  of  fruits ;  it  is  sweeter  than 
any  other,  and  the  admixture  of  a  little  acid  renders  it  exceedingly  deli- 
cious. The  liquid  contents  of  the  grape,  elevate  it  abovo  the  apple.  It 
is  the  only  fruit  of  our  climate  which  is  drank  rather  than  eaten.  Fi- 
nally, the  fermented  juice  of  the  grape,  the  wine,  prolongs  the  time  of  the 
enjoyment  of  it  for  a  series  of  years.'' 

Thheb  Skasoks  in  Ettropean  YiNEYARDe:  Trtatineof  Vine  Cnltsre;  Vine  Disease 
and  ita  due:  Wine-mi^iiigy  and  Winee,  led  and  white;  and  Wine  Drinking  as 
afifeoting  Health  and  Morals.— By  William  J.  Flagg,  ISmo.,  332  pages.  Now  York: 
Harper  &  Brothers.  1868. 

Mr.  Flagg  has  spentthree  years  in  the  vineyards  of  Europe,  ooUecting 
£aots  in  all  the  branches  of  vine  cnltnre,  the  manufiEiotnre  of  wines^  and 
the  solphTur-corefor  the  oIdinm,the  most  formidable  disease  that  attacks 
the  vine. 

The  leading  points  discussed  and  conclusions  reached  are:.l.  That 
long  pruning,  as  practiced  in  America,  is  an  efficient  cause  for  the  decay 
of  our  vines.  2.  The  want  of  drainage,  especially  in  the  Ohio  valley, 
has  been  equally  injurious.  3.  The  advantage  of  growing  vines  on  plains, 
rather  than  on  hiUs,  except  where  the  quxdity  obtained  from  hill-grown 
vines  is  such  as  will  compensate  for  tiie  larger  cost  and  smaller  yield. 
4.  Training  the  vines  in  "  low  souche,"  (that  is,  by  stump  or  stool,)  with- 
out stakes  or  trellis,  is  probabljp'  better  adapted  to  our  warm  summers, 
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than  the  expensive  methods  imitated  firom  coontines  where  peaches  can 
only  be  ripened  on  trees  flattened  and  fiaatenedto  the  sonth  sides  of  high 
walls.  5.  Bed  wine  is  preferable  to  white  as  the  fntore  beverage  of 
Americans.  6.  Thesnlphur-cnre  is  entirely  efficacious  against  the  dii^^e 
of  the  vine,  in  all  its  many  forms,  if  properly  applied. 

Mr.  Flagg  reached  Bordeaux  in  the  fall  of  1866.  This  city  is  the 
commercial  center  of  several  wine  districts,  where  the  famous  Ch^tean- 
morgaux,  La  Tour^  Lafltte,  and  Sauteme  wines  are  bought  and  sold,  and 
shipped  to  America  at  such  a  profit  that  some  of  them  retail  in  New 
York  at  $6  per  dozen,  costing  in  Bordeaux  only  six  firancs,  say  $1  20  in 
gold.  One  of  the  first  objects  that  arrested  hiB  attention  was  the  noble 
draught  horses  of  Normandy,  (the  Percherons,)  that  haul  between  three 
andfour  tons  on  their  enormous  drays.  He  thinks  if  ^^weoould  replace  our 
6,000,000  nags,  of  one  sort  and  another,  with  one-third  of  their  number 
of  a  breed  like  this,  the  2,000,000  would  do  all  the  work,  at  a  great 
saving"  of  food  and  attendance.  This  breed  is  now  bdng  introduced 
into  this  country. 

Adulterations  of  liquors  appear  to  be  as  common  in  Euioi)e  as  in  this 
country,  and  the  auttior  regrets  that  Americans  pay  so  extsravagant 
prices  for  ^^  pure  French  brandy,''  and  must  even  then  be  tormented  witli 
doubts  of  the  genuineness  of  the  article.  On  the  Oironde  he  saw 
vessels  of  every  nationality  after  cargoes  of  claret  and  cognac  One  of 
them  bore  the  flag  of  our  country,  and,  as  he  gazed  on  its  folds,  he 
i^knew  it  would  soon  be  waving  proudly  over  a  homeward  bound  cargo 
of  as  inferior  liquor  as  Bordeaux  could  exi>ort."  As  a  tsft>le  fruit,  no- 
where in  France.  Switzerland,  or  Germany,  did  he  find  grapes  equal  to 
the  Catawbas  of  the  Ohio  vaUev  when  in  their  prime. 

He  was  struck  with  the  noble  breeds  of  oxen  used  in  the  vineyards  for 
hanlinf  loads  of  fruit  to  the  vats.  They  were  thoroughly  trained,  and 
moved  along  in  a  dignified  manner,  ^^  as  if  the^  drew  their  load  of  their 
own  free  will,  and  not  from  any  tear  of  the  shght  rod  armed  with  only 
half  an  inch  of  darning  needle,  carried  rather  as  a  guide  than  a  goad, 
by  a  man  who  walked  beside  them  without  blasphemy  or  loud  woiSs  ot 
any  kind.  It  means  something,  that  the  French  use  the  word  ^^oonduc- 
toi^  where  we  say  "driver.'' 

"Every  ox  wore  a  net  over  his  face,  quite  a  neat  thing  too,  and  a  doth 
that  covered  the  back  and  hung  down  to  tbe  knees,  which  were  for  pro- 
tection against  insects  that  swarm  from  the  low  lands  of  the  river  border. 
This  highly-esteemed  race  is  the  result  of  kind  and  judicious  treatment, 
as  much  as  of  the  rich  pastures  of  the  Gironde. 

"  In  Ohio  I  could  never  get  an  ox-driver  to  undertake  any  heavy  work 
without  a  fresh  sea-grass  snapper  at  the  end  of  his  short-handled,  rattle- 
snake-looking whip,  nor  unless  his  own  lungs  were  in  good  ofder  for 
swearing.  lu  one  year  I  received  the  resignations  of  two  good  driversL 
tendered  solely  because  their  lungs  had  given  out.  Botii  were  gooa 
men,  and  really  meant  nothing  but  business  when  they  swore  aad 
scourged.  What  breed  of  beast  such  evil  influences  andrude  discipline 
win  produce,  the  future  will  reveal.'' 

The  consumers  of  Firenoh  wines  may  have  their  love  for  the  same 
somewhat  abated  after  learning  some  of  the  processes  of  tiie  manufiac- 
ture.  At  M6doc,  the  grapes  are  heaped  in  a  conical  form  on  the  ^^  pressoir," 
and  five  or  six  men,  with  pantaloons  rolled  up  to  their  knees,  trot  about 
in  a  circle  over  the  grapes,  to  crush  them.  They  say  no  oth^  moda  so 
effectually  crushes  the  pulp  without  breaking  the  seed ;  in  fact,  that  it  is 
important  for  the  quality  of  the  wine  that  it  be  txodden  out  witli  the 
m^ed  feet.    And  in  manufacturing  Burgundy  wine  it  is  neoesnry  to 
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stir  up  the  liquid  in  the  vats,  so  that  the  skins,  seeds,  and  new-made 
alcohol  may  properly  combine  with  their  coloring  matter.  The  whole 
mass  has  to  be  stirred  up  twice  from  bottom  to  top  during  the  process 
of  fermentation.  It  requires  four  men  to  do  it  well,  "who  strip  naked, 
and  then  go  into  the  wine-vat,  and  there,  with  feet  and  hands,  fingers 
and  toes,  turn  over,  stir  about,  and  mix  the  liquid.''  Mr.  Flagg  feelingly 
remarks,  "there  might  be  a  cleaner  way  of  doing  the  thing;  I  don't 
think  there  could  be  a  fouler.  *  *  *  I  shall  never  drink  any  more 
Burgundy." 

The  oidium  is  one  of  the  greatest  scourges  of  European  vineyards; 
and  the  time  may  come  when  it  will  be  equally  troublesome  here.  But 
mildew,  rot,  and  red  leaf,  in  other  words,  oldiimi,  can  be  cured  and  kept 
down,  as  has  been  proved  by  Mr.  Mar6s,  who  has  published  all  neces- 
sary details  on  the  subject:  Mr.  Flagg  has  translated  and  incorporated 
into  his  book  the  whole  of  Mr.  M.'8  manual,  which  gives  the  development 
and  characteristics  of  the  disease,  tiie  properties  of  sulphur,  and  the 
modes  of  applying  it  to  diseased  vines,  with  abundant  evidence  of  its 
complete  efficacy. 

The  oidium  was  first  observed  in  England  in  1845 ;  since  that  time  it 
has  spread  over  all  Europe,  ravaging  the  vineyards.  It  generaUy  attacks 
old  vines,  as  new  ones  are  strong  enough  to  tlirow  off  all  ailments  for  a 
few  years  after  they  come  into  bearing.  It  is  a  microscopic,  cfypto- 
gamic  parasite  that  feeds  on  the  outer  skin  of  all  the  green  parts  of  the 
plant,  and  on  the  grapes.  The  first  symptom  of  the  development  of 
the  disease  is  the  dull  and  yellow  aspect  of  the  vine;  the  white  spots 
on  the  shoots,  leaves,  and  fruit,  and  unusty  odor,  indicate  the  presence  of 
the  mushroom  parasite  and  its  active  vegetation;  the  gray  color  on  the 
parts  attacked  shows  the  old  age  of  the  parasite ;  and  t£e  black  spots  on' 
the  shoots,  leaves,  and  grapes  are  traces  of  its  mischievous  labon.  The 
stunting  of  the  shoots  aAd  gn^)es,  the  curling  and  premature  Ml  of  the 
leaves,  the  development  of  inter-leaves^  and  cracking  and  diyiug  of  the 
berries,  are  consequences  of  the  alterations  to  which  the  exterior  of  thefr 
tissue  has  been  subjected  by  the  parasites ;  they  lose  their  elasticity  and 
are  ruptored  when  the  interior  parts  come  to  grow.  Flour  of  sulphur  is 
not  <mly  a  sure  remedy  for  this  disease,  but  has  the  property  of  stimu- 
lating the  growth  and  fructification  of  the  vine,  communicating  to  it 
vi^or  to  repel  the  attacks  of  the  parasite.  It  must  be  thoroughly  ap- 
plied with  a  bellows  or  dusting-box,  so  as  to  reach  all  the  green  sumces 
of  the  vine,  shoots,  leaves,  and  all  the  fruit,  as  soon  as  the  oidium  ai>- 
pears,  and  renewed  as  often  as  it  reappears,  perhaps  four  or  five  times 
through  the  season.  Ample  details  are  given  on  all  these  matters,  for 
which  the  reader  is  referred  to  the  book.  Mr.  Mat^s  has  250  acres  in 
vines,  and  often  makes  375,000  gallons  of  wine  in  a  season. 

'A  chapter  is  devoted  to  the  important  question,  whether  the  "low 
souche"  or  stnmp  system  of  cultivating  vines  is  practicable  in  America, 
and  the  affirmative  is  assumed.  Dear  labor,  cheap  land,  and  an  immediate 
need  for  much  cheap  wine  are  strong  reasons  in  favor  of  it.  The  cost 
of  creating  an  acre  of  vineyard  on  our  old  system*  with  fashionable  vari- 
eties, wire  trellises,  and  other  items,  is  between  ^600  and  $800,  besides 
the  land,  and  say  $150  more  per  annum  for  attendance.  On  the  souche 
method  ne  is  of  the  opinion  tiio  cost  would  not  exceed  due-third  of  the 
preceding.  No  stakes  or  treses  are  reqmred,  neither  pinching,  rub- 
bing oflF,  willow-tying,  straw-tying,  nor  leaf-pruning;  but  winter  prun- 
ing only;  and  as  regards  plowing  and  ctdtivating,  the  same  lalxn*  'tiiat 
good  farmers  bestow  on  their  corn-fields  will  suffice. 

"An  acre  of  good  sandy  loam,  planted  in  souche  with  Ooncords  or 
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Ives's  Beedlmgs,  ouKbt  to  brmg  an  average  annnai  crop  of  1^000  gallons  of 
wine*^  Pull  details,  with  iUnstxations^  are  given  of  the  mode  of  plant- 
ing in  sooehe,  which  persons  going  into  vine-cnltnre  should  oousolt. 
Those  inclined  to  "  try  the  experiment  should  begin  with  varieties  whose 
ioints  iire  short,  the  canes  stik,  or,  what  is  better,  erect  in  their  growth, 
and  whose  fruit-buds  are  found  close  to  the  old  stock  or  souche,'' 

The  plants  are  set  five  or  six  feet  apart,  and  pruned  so  that  at  the 
third  y«ar  the  main  stump  will  be  ten  or  twelve  inches  hi^  with  live 
or  six  branches  spreading  in  all  directions  without  expense  of  stake  or 
trellis,  the  fruit  also  reeeiving  the  benefit  •f  whatever  heat  is  radiated 
from  the  earth. 

TuK  BcuPPKKNOXG  Grapk  :  lis  History  and  Mode  of  Cultiyation,  with  a  ah^t  treatiflo 
on  the  manufact ore  of  wino  from  it.  By  J.  Van  Bnren,  ol"  C larks v illo,  Georgia.  l«>mo., 
50  pages.  MempluB,  1868. 

The  necessity  of  resorting  to  a  more  diversified  system  of  industry  in 
the  South  has  awakened  atteQtion  to  some  of  its  hitherto  neglected 
native  productions.  Among  these,  the  culture  of  the  Scuppemong 
grape  and  the  manufacture  of  its  wines  are  attracting  so  much  attention, 
that  Mr.  Van  Buren  has  collected  all  available  information  on  the  sub- 
ject, which  is  given  in  this  small  tveaetiae. 

The  original  type  of  the  Souppemong  grape  is  a  native  of  the  southern 
States,  «nd  is  found  growing  wild  from  Korth  Carolina  to  Florida,  climb- 
ing to  the  tops  of  the  highest  trees.  Its  appearance,  habits,  wood,  and 
frut  are  quite  distinct  m)m  all  oth^  native  varieties,  and  it  is  easily 
known  by  its  small  leaves,  seldom  over  two  or  three  inches  in  diameter, 
which  are  smooth  and  glossy  on  both  their  upper  and  under  surfiEMses. 
It  is  too  tender  for  successful  cultivation  north  of  the  Potomac,  as,  wher- 
ever the  mercury  falls  to  zero,  it  is  kiUed  to  the  ground ;  but  in  tiie 
southern  States  it  is  very  hardy,  astonishingly  {Productive,  and  an  excel- 
lent wine  grape.  Its  bunches  are  small,  loose,  and  seldom  composed  of 
more  than  half  a  dozen  large  berries,  three-quarters  to  one  and  a  quarter 
inch  in  diameter,  flesh  quite  pulp»y,  though  when  thoroughly  ripe  imd  a 
little  wilted,  the  pulp  dissolves  into  a  sweet,  rich,  aromatic  juice«  witJi 
a  musky  scent  and  flavor.  The  berries  then  leave  the  stem  ho  nreely, 
tihey  cannot  be  picked  in  clusters.  The  vine  is  a  vigorous  grower,  and 
the  most  long-lived  of  the  grape-fomily. 

The  Scuppemong  is  propagated  by  layers  only,  and  will  not  grow 
from  cuttings,  either  in  the  open  ground  or  under  glass  with  bottom 
heat.  The  rooted  layers  are  planted  in  a  vineyard,  thirty  feet  apart 
each  way,  by  the  side  of  posts  seven  feet  high.  When  the  vine  reaches 
the  top  or  a  post,  four  other  posts  are  set  of  the  same  height  as  the  one 
to  which  the  vine  is  tied,  at  a  distance  of  ten  feet  from  one  another,  forgi- 
ing  a  square  to  that  to  which  the  vine  is  tied  in  the  center.  On  the  tops 
of  these  posts  are  fastened  four  rails  from  one  to  the  other.  On  these 
rails  are  placed  sawed  strips  an  inch  or  two  thick,  by  three  wide,  and  a 
foot  apart,  on  which  the  branches  of  the  young  vine  are  trained  for  a 
year  or  two,  when  it  will  need  no  further  care.  The  vine  must  not  be 
permitted  to  ^t  into  a  thick  or  tangled  mass  on  the  arbor,  in  which 
case  the  intenor  wood  dies  for  want  of  sun  and  air.  As  it  grows  to  the 
outer  edge  of  the  arbor,  another  row  of  posts  is  set  ten  feet  from  the 
others,  with  rails,  thus  extending  the  arbor  as  required. 

It  is  claimed  that  the  Scuppemong  is  singulariy  exempt  from  disease, 
mildew,  or  rot,  and  from  the  attacks  of  insects.  Its  productiveness  is 
almost  incredible.  Six-years-old  transplanted  vines  frequently  yield 
three  bushels  each  of  clear  grapes,  after  which  they  continue  to  double 


Digitized  by 


Google 


RECENT  AOEICULTUBiLL  BOOKS.  575 

in  quantity  for  several  years.  Vines  ten  years  old  have  be^n  known  to 
jdeld  thirty  to  fifty  bushels  per  vine.  A  large  vine  near  Mobile,  thought 
to  be  one  hundred  years  old,  is  said  to  have  pix)duced  more  than  two 
hundred  buahels  in  a  season.  There  are  many  other  apparently  well- 
authenticated  cases  of  extraordinary  fruitfulness.  Of  course,  such  a 
grape  will  produce  a  larger  amount  of  fruit  and  wine  per  acre  than  any 
other  known  variety. 

The  juice  of  the  Scuppemong  has  a  natural  tendency  to  make 
an  effervescing  or  foaming  wine,  and  with  proper  treatment  also  a 
rich  and  delicious  still  wine.  For  either  kind  the  grapes  must  be 
fuUy  ripe,  which  is  known  by  their  becoming  a  little  wilted  and  of  a 
yellower  color  than  when  eatable.  After  the  grapes  ai-e  crushed  be- 
tween rollers,  the  juice  is  strained  as  it  comes  from  the  press  into  clear 
oak  barrels,  and  a  pint  of  brandy  (distiUed  from  the  juice  of  the  Scup- 
pemong) or  a  pound  and  a  half  of  crystallized  sugar  added  to  each 
gallon  of  juice.  The  barrels  should  be  filled  ftdl,  so  that  all  filth  may 
work  out  at  the  bung-hole,  which  must  remain  open  for  two  weeks.  At 
that  period,  if  sugar  is  used,  the  bungs  must  be  put  in  tight;  but  if 
brandy,  the  barrels  should  be  immediately  bunged  up  when  it  is  added. 
A  good  cellar  is  indispensable,  in  which  to  place  the  barrels  of  juice,  to 
prevent  acetous  fermentation  from  the  changes  of  the  atmosphere.  In 
February  or  March  following,  the  wine  is  to  be  racked  off  into  clean 
casks  J  and  that  intended  for  champagne  into  extra  strong  bottles,  add- 
ing to  each  a  table-si)oonftil  of  the  best  clarified  sugar ;  then  cork  and 
place  the  bottles  in  a  cool  cellar,  bottom  upward,  undisturbed  till  the 
beginning  of  July.  During  this  time  a  second  fermentation  takes  place, 
depositing  a  sediment  in  the  necks  of  the  bottles,  requiring  some  care 
and  skill  to  remove.  Each  bottle  should  be  carefully  taken  up,  keeping 
it  Inverted;  untie  the  fastening  to  the  cork,  take  it  out  suddenly,  and 
instantly  recork  it.  This  will  blow  out  all  the  sediment  and  a  small 
amount  of  wine  with  it.  The  bottles  should  have  been  filled  to  within 
an  inch  of  the  cork,  so  that  they  will  be  sufficiently  full  after  the  sedi- 
ment h^  been  removed  ;  then  recork  with  new  corks,  driven  in  with  a 
mallet*  and  wired  or  tied,  and  placed  in  racks  on  their  sides,  with  their 
corks  exposed,  so  that  any  leak  can  be  detected  and  remedied  with  new 
corks* 

In  France  the  manufacturers  of  sparkling  wine,  in  other  districts  than 
Champagne,  have  to  increase  its  effervescence  by  mixing  with  it  the 
wine  grown  in  Champagne,  which  is  a  natural  sparkler.  Mr.  Flagg,  of 
Cincinnati,  himself  an  exjierienced  wine-grower,  in  his  "  Three  Years  in 
European  Vineyards"  expresses  the  opinion  that  the  Scuppemong  is  as 
good  a  natural  sparkler  as  is  needed  in  this  country. 

It  it  stated  in  the  Carolina  Farmer,  on  the  authority  of  Mr.  G.  W. 
Page,  a  successful  manufacturer  of  Scuppemong  wine,  that  before  the 
rel>Qllion  a  large  part  of  the  yield  of  the  vines  in  the  Pamlico  and  the 
Albemarle  regions  was  collected  in  expressed  juice  by  Mr.  Longworth's 
agents,  to  impart  flavor  and  a  bouquet  not  otiierwise  attainable  to  his 
celebrated  Cincinnati  wines. 

To  make  a  fine  still  wine,  it  must  be  racked  off  in  February  or  March, 
into  clean,  sweet  barrels,  and  a  pint  of  Scuppemong  brandy  added  to 
each  gallon;  the  bung  shouM  be  left  loose  for  two  weeks^  so  that  the 
Blight  amount  of  gas  formed  during  the  second  fermentation  may  pass 
off;  then  bung  up  tight;  and  at  the  end  of  a  year  you  have  a  fine  aro- 
matic wine,  of  a  delicious  flavor  and  bouquet. 
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Tboi  Winx-Hakbb'8  Manual.    B;^  duffl^s  Beem«Uii,  author  of  the  VindDwcr'a 
Mannifcl.    123  pages.    Cinciimati :   Robert  Clarke  6l  Co.    18G8. 

Mr.  Beemelin  has  been  a  practical  wine-grower  at  Cincinnati  for  many 
years,  and  has  given  in  this  treatise  the  result  of  his  own  experience  in 
the  bnsiness,  as  well  as  the  most  reliable  information  from  recent  foreign 
pnblications. 

It  covers  the  whole  subject  from  the  ripening  of  the  grapes;  their 
picking  and  culling;  mashing;  management  of  the  must;  fermentation; 
bottling;  manufacture  of  sparkling^  frozen,  and  spiced  wines;  wines  from 
other  fruits  than  the  grai>e;  imitation  and  artifidal  wines,  with  remedies 
for  their  various  ailments,  &c  It  is  written  in  a  clear,  inteUigible  style, 
meeting  the  wants  of  the  household  rather  than  the  wine-shop,  and  sug- 
gests all  the  proper  uses  of  grapes,  and  their  refuse,  in  accordance  wi^ 
the  general  economy  of  rural  practice.  To  give  permanence  to  the  pro- 
duction of  wine,  and  to  improve  its  quantity  and  quality,  it  is  important 
tJiat  wine-growers  should  be  well  acquainted  with  all  the  ruling  fiakcts, 
tools,  and  manipulations  of  the  business. 

Mr.  Keemelin  advocates  the  proper  and  reasonable  use  of  wines,  and 
thinks  they  have  civilized  far  more  people  than  they  have  brutamed, 
and  that,  in  fact,  veiy  few  barbarians,  but  all  civilized  people,  use  them. 
Whiskey,  the  emblem  of  brutality,  has  unfortunately  become  our  na- 
tiontd  liquor,  which  he  hopes  will  be  displaced  by  a  more  general  use  of 
native  wines.  He  says  that  after  all  wine  is  but  a  liquid  in  which  the 
substance  of  the  fruit  is  presented  to  man  in  a  more  concentrated,  more 
easily  preserved  and  housed^  and  more  digestible  form.  ^'  That  abuses 
have  grown  up,  and  that  wnat  was  originally  introduced  for  purposes 
of  nutrition  ha<s  become  a  means  of  pleasure  on  festive  occasions,  and 
also  of  dissipation  and  intoxication,  is  no  argument  against  the  propriety 
of  wine-making.  For  if  the  liability  to  abuse  would  be  ground  against 
the  use  of  human  aliments,  there  is  nothing  so  sacred  nor  so  pro&ne 
but  that  it  might  then  be  forbidden.  Human  life  must  not  be  dwarfied 
into  the  minimum  to  which  such  asceticism  would  reduce  it;  on  the  con- 
trary, we  must  strive  for  that  maximum  of  eiyoyment  whidi  is  consist- 
ent and  in  harmony  with  omr  peculiar  natural  necessities.  Physical 
gratiiication  is  not  in  itself  vice,  nor  is  mere  abstinence  virtue.  Man 
stands  highest,  morally,  wherever  he  produces  and  consumes  the  great- 
est amount  of  those  physical  means  which  are  necessary  and  proper  for 
his  own  existence  and  that  of  his  posterity.  An  experience  backed  by 
habits  historically  recorded  for  at  least  four  thousand  years,  has  entered 
wine  in  the  list  of  necessary  and  proper  means  of  subsistence  for  human 
beings,  and  we  have,  therefore,  no  hesitancy  in  doing  our  share  toward 
facilitating  wine-production  aa  well  as  wine  improvement.  *  *  * 

^^  A  glass  of  wine,  cider,  or  other  firuit-wine,  is  exactly  the  food  suita- 
ble to  a  tired  condition.  It  furnishes  that  which  requires  leafit  work 
from  the  stomach  for  assimilation*  It  does  it  quickly,  which  is  a  great 
eonsideration.  and  it  satisfies  the  more  interior  parts  of  the  system, 
which^  thererore,  cease  to  importune  the  stomach.  Wines  are  better 
than  distilled  alcohol,  because  tJiey  contain  more  of  the  ingredients  ne- 
cessary for  the  human  system,  in  the  vegetable  acids,  salts,  ethereal  oils, 
and  nitrogenous  substances,  and  proportionally  less  alcohol,  and  that  in 
a  less  stimulating  form. 

^^  The  reader  will  now  be  able  to  discriminate  between  a  proper  and 
an  improper  use  of  wines.  When  employed  in  aid  of  other  foK)d,  and 
used  with  it,  it  is  proper;  while  using  it  as  tiie  principal  or  only  aliment, 
or  worse  still,  as  a  daily  or  hourly  stimulant,  it  is  improper.'^ 
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Fdsld,  Fobxst,  and  Garden  BoTAmr :  A  eimple  Introduction  to  the  Common  Plants 
of  the  United  States,  east  of  the  MississippL  both  wild  and  cultivated.  By  Asa 
Gray  Fisher,  Professor  of  Natural  History  in  Harvard  University.  12mo.|  386  pa^^ 
New  York :  Ivison,  Phinney,  Blakeman  &  Co. 

This  book  is  intended  to  famish  botanical  classes  and  beginners  gen- 
erally with  an  easy  introduction  to  the  plants  of  this  country,  the  culti- 
vated as  well  as  the  native  species,  and  to  provide  cultivators,  gar- 
deners, and  amateurs,  and  all  who  are  fond  of  flowers,  with  a  simple 
guide  to  a  knowledge  of  their  botanical  names  and  structure.  Within 
tiie  compass  of  about  350  pages  will  be  found  brief  botanical  descrip- 
tions of  2,650  species,  belonging  to  947  genera.  It  thus  supplies  a  great 
want  to  botanists  and  botanical  teachers,  whose  only  recourse  in  such 
cases  heretofore  has  been  a  botanical  library  beyond  the  reach  and 
means  of  many  students.  The  book  has  been  brought  within  the 
proi)er  compass  by  compact  printing,  the  rigid  exclusion  of  all  extra- 
neous and  unnecessary  matter,  by  concise  and  simple  language,  and  by 
the  omission  of  obscure,  insigmflcant,  or  rare  plants,  which  students 
will  not  be  apt  to  examine,  or  which  are  quite  too  difficult  for  beginners. 

PKAcncjLL  Floriculture  :  A  Guide  to  the  Snccessful  Cultivation  of  Florists'  Plants, 
for  the  Amateur  and  Professional  Florist.  By  Peter  Henderson,  author  of  "  Qarden- 
ing  for  Profit"    12mo.,  250  pages.    New  York :  Orange  Judd  &  Co.    1868. 

Hitherto  most  of  our  books  on  horticulture  have  been  mainly  com- 
piled from  English  writers,  and  are  really  of  no  great  value  in  our 
country,  Mr.  Henderson  has  cut  loose  from  all  foreign  autiiorities,  and 
gives  the  methods  of  his  own  successful  practice.  Many  of  his  views 
will  be  considered  radical  by  the  old  school  of  foreign  gardeners,  but  he 
points  to  the  results  of  his  methods,  and  lets  others  judge  whether  or 
not  they  are  worthy  of  imitation.  The  book  comprises  full  instructions 
for  laying  out  ornamental  grounds,  lawns,  and  gardens  j  the  management 
of  cold  frames  and  hot  beds ;  the  construction  of  green-houses  and  the 
modes  of  heatiug ;  the  propagation  and  culture  of  hardy,  tender,  and 
bulbous  plants;  the  tasteful  construction  of  bouquets  and  hanging 
baskets ;  remedies  for  injurious  insects,  with  lists  of  the  most  desirable 
plants  for  out-door,  green-house,  and  stove  or  hot-house  culture,  closing 
with  a  diary  of  actmd  operations  in  his  green-houses  and  gardens  for 
every  day  in  the  year  18()7-'68. 

To  show  the  public  appreciation  of  the  trade  of  commercial  florists 
about  our  large  cities,  it  may  be  mentioned  that  in  New  York,  during 
winter,  the  common  price  for  a  handsome  rose-bud  is  twenty-flve  cents, 
and  the  same  for  a  dozen  violets ;  while  camelias  vary  from  one  dollar 
each,  when  scarce,  to  twenty-five  cents,  when  plentiful;  and  at  Christ- 
mas and  New  Year's  the  latter  are  frequently  sold  at  two  to  three 
dollars  each :  common  hand  bouquets  range  from  fiftv  cents  to  five  dol- 
lars ;  extra  nne  ones,  ten,  fifteen,  and  even  twenty  dollars  each ;  baskets 
of  cut  flowers,  five  to  twenty-five  dollars;  bouquets  for  refreshments  and 
dinner  tables,  five  to  fifty  dollars,  sometimes  one  hundred  dollars; 
and  on  one  great  occasion  a  florist  is  said  to  have  furnished  three  thou- 
sand dollars'  worth  of  bouquets,  wreaths,  and  other  floral  decorations  for 
a  private  entertainment;  and  orders  for  two  hundred  to  three  hundred 
dollars  on  such  occasions  are  not  unfrequent.  Funeral  ornaments  are 
also  an  important  branch  of  the  florist's  trade,  wreaths,  crosses,  anchors, 
and  other  floral  emblems  being  now  in  common  use,  among  the  better 
class  of  society,  to  the  amount  of  a  hundred,  and  even  a  thousand  dollars, 
for  a  single  funeraL  lUns  floral  business  in  New  York  now  amounts  to 
hundreds  of  thousands  of  dollars  annually. 
37 
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Mr.  Henderson  ha»  views  of  his  own  on  many  d  the  old  dogmas  of 
foreign  gardeners^  and  appeals  to  his  success  for  their  correctness. 
For  instance,  some  English  authorities  call  for  nineteen  different  kinds 
of  soil  for  potting  plants.  He  simplifies  matters  by  having  one  large 
heap  of  potting  soil,  composed  of  only  two  ingredients— rotted  sods  from 
a  loamy  pasture  and  rotted  reftise  hops  from  the  breweries,  in  the  pro- 
portion of  two  of  the  sods  to  one  of  the  hops;  if  the  latter  are  not 
attainable,  tiioroughly  rotted  horse  or  cow  manure,  or  leaf  mold  from 
the  woods,  will  do  nearly  as  well.  From  this  mold-heap  vigorous  plants 
of  every  description  are  grown  and  flowered  with  complete  success. 
Special  soils  have  less  to  do  with  the  healthy  growth  of  plants  than  the 
proper  application  of  heat  and  moisture.  Another  dogma,  that  rain  or 
soft  water  is  necessary  in  watering  plants  in  green-houses,  he  scouts 
emphatically ;  some  of  his  green-houses  are  watered,  summer  and  winter, 
from  a  deep  well  of  the  haniest  water  at  an  average  temperature  of  4(K>, 
and  some  from  cisterns  filled  from  their  roofis,  without  any  perceptible 
difference  in  the  growth  or  healthiness  of  his  plants.  He  also  contends 
tiiat  the  time-honored  practice  of  placing  potsherds,  chips,  charcoid, 
oyster  shells,  &c.,  in  the  bottom  of  i)ots  to  facilitate  draining,  is  wrong 
in  theory  and  perfectly  useless  in  practice,  as  the  escape  of  moisture  or 
draining  from  flower  pots  takes  place  almost  entirely  from  the  porous 
sides  of  the  pot,  which  should  never  be  glazed.  He  has.  dispensed  witii 
the  "draining"  of  flower  pots  for  fifteen  years,  and  in  that  time  has 
raised  millions  of  plants,  which  have  not  seemed  to  suffer  from  this  de- 
viation from  the  old  orthodox  system.  In  his  annual  importation  of 
English  novelties  the  flower  pots  always  come  filled  one-third  full  with 
the  inevitable  potsherd,  &c.  The  hole  in  the  bottom  of  the  pot  should 
be  stopped  with  a  chip,  or  whatever  is  at  hand,  not  for  the  purpose  of 
drainage,  but  to  prevent  the  soil  from  shaking  out. 

Mr.  Henderson  also  protests  against  the  generally  received  notion 
that  plants  in  parlors  or  sleeping-rooms  are  injurious  to  health.  Physi- 
cians may  con^ectly  assert  that  plants  give  out  carbonic  acid  gas, 
yet  that  it  is  emitted  in  sufiGicient  quantities  "to  affect  our  health  in  the 
slightest  degree  is  utter  nonsense.''  In  proof  of  this,  he  says  there  is 
no  healthier  class  of  men  to  be  found  than  greenhouse  operators,  many 
of  whom  are  shut  up  in  their  houses  all  day  and  a  large  part  of  the 
night  in  winter,  which,  from  their  warmth,  have  to  serve  as  sitting- 
rooms,  and  frequently  as  their  bed-rooms.  For  three  winters  Mr.  Hen- 
derson himself  had  charge  of  a  hot-house  rank  with  tropical  vegetation, 
and  slept  on  the  floor,  just  the  place  to  inhale  the  gas,  if  there  had  been 
much  to  inhale,  without  the  least  iryury  to  his  health. 

The  tastefid  arrangement  of  cut  flowers  for  decorative  purposes  is 
quite  an  art.  "The  simplest^  easiest,  and  commonly  the  most  desirable 
method  is  to  arrange  them  in  vases,  the  more  loosely  and  unconfined 
the  better.  Crowding  is  particularly  to  be  avoided,  and  to  accomplish 
this  readily  a  good  base  of  greens  is  required  to  keep  the  flowers  apart. 
This  filling  up  is  a  very  important  part  in  all  bouquet-making,  and  the 
neglect  of  it  the  greatest  st  umbling  block  of  the  uninitiated.  Both  spiked 
and  droopiug  flowers,  with  branches  and  sprays  of  delicate  green,  are 
indispensable  to  the  grace  and  beauty  of  a  vase  bouquet.  To  preserve  ^ 
the  individuality  of  flowers,  which  is  of  the  greatest  importance,  the  ' 
placing  together  of  those  of  similar  size  and  form  ought  to  be  avoided. 
Thus  Heliotrope,  Stevia,  Eupatoriura,  or  Alyssum,  when  combine<l,  lose 
their  distinctive  beauty;  but  if  placed  in  juxtaposition  to  larger  flowers, 
and  those  of  other  forms,  their  beauty  is  heightened  by  contrast.  As  a 
rule,  small  flowers  should  never  be  mas^sed  together.    Large  flowers 
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with  ^[reen  leaves  or  branches  may  be  used  to  advantage  alone,  but  a 
jndicions  (M^ntrast  of  forms  is  most  effective. 

*^  Nothing  is  so  strikingly  beaatifal  on  a  refreshment  table  as  a  hand- 
some centerpiece  of  flowers.  All  the  airy  castles  of  the  confectioner 
are  passed  over  by  the  eye,  which  is  at  once  surested  and  refreshed  by 
the  brilliant  beauty  of  ike  products  of  the  garden  or  conservatory;  and 
we  wonder  how  any  person  of  taste,  who  possesses  the  means,  should 
ever  fall  to  have  flowers  on  his  table  when  entertaining  Mends.  Con- 
sidering the  effect,  flowers  on  the  table,  like  plants  in  the  garden,  are 
certainly  the  dieapest  of  ornaments.  There  are  those  who  would  have 
notiing  upon  their  tables  but  what  they  can  eat  or  drink;  like  a  gen- 
tleman who  once  employed  the  writer  of  this  to  lay  out  a  new  garden, 
and  objected  to  having  roses  planted  by  the  fences,  saying  very  earnestly : 
^Ahf  yes!  I  suppose  they  are  very  pretty,  but  then,  you  see,  we  couldnt 
get  anvthing  fh)m  them  te  eat.  Ouess  we  won't  have  any  of  them 
things.'  Lucidly  for  ttie  well-being  of  humanity,  such  desperately  prac- 
tical men  are  not  vwy  numerous.'' 

Thb  Book  of  EvsRaBXSNS:  A  PraoUoal  Treatise  on  the  Conifene.  or  Cone-beArmg 
PlAats.  By  Joeiah  Hoopes,  member  of  tiie  Aeademy  of  Natural  Sciences  of  Phila- 
delphia.   12mo.,435  pages.    Blostrated.    New  York :  Orange  Judd  &  Co.,  lc)66. 

Hiis  is  the  first  complete  American  work  on  conifers  that  gives  a 
description  of  all  the  different  species  and  varieties  that  will  endure  the 
climate  of  the  middle  States.  It  is  written  with  an  earnest  love  of  the 
subject,  and  comprises  not  only  the  result  of  the  author's  own  practical 
experience,  but  the  latest  information  from  European,  writers.  It  may 
be  relied  upon  aa  a  standard  authority,  and  will  prove  invaluable  to 
persons  in  making  a  selection  of  evergreens  for  their  grounds. 

An  introduction,  giving  a  general  description  of  the  most  remarkable 
cone-bearing  plants,  is  followed  by  practical  directions  on  the  proper 
sou,  and  mode  of  planting  them,  their  propagation,  pruning,  and  after- 
culture 5  the  management  of  evergreen  hedges,  the  situation  and  selection 
of  varieties,  with  a  strict  scientific  as  well  as  po|)ular  description,  in 
which  lie  history,  uses,  and  associations  of  the  various  pines,  larches, 
firs,  hemlocks,  yews,  cypresses,  cedars,  and  the  new  conifers  lately  brought 
into  notice  by  zealous  collectors,  are  told  in  an  attractive  manner. 

The  surpassing  beauty  of  the  California  pines  is  unexcelled,  and  some 
of  the  grandest  specimens  of  evergreens  in  the  world  have  been  discov- 
ered in  the  valleys  of  the  Rocky  Mountains,  and  in  the  northwest 
parts  of  ITorth  America,  along  the  coast,  from  the  latitude  of  forty-three 
to  fifty-two  degrees.  Tne  size  of  some  of  these  trees  is  immense,  the 
Douglas  Spruce  {Abies  DougloBii)  ranging  from  one  hundred  and  fifty 
to  two  hundred  feet  in  height,  and  two  to  twelve  feet  in  diameter.  But 
the  great  tree  of  California  {Sequoia  aigantea)  is  the  giant  of  all  forests:  it 
is  very  abundant  on  the  western  flanks  of  the  Sierra  Kevada,  latitude  36^ 
or  37^.  Professor  Brewer  describes  one  as  being  two  hundred  and  seventy- 
six  feet  high,  and  thirty-five  feet  in  diameter.  They  impart  a  grandeur  to 
the  scenery,  where,  in  some  places,  a  hundred  trees  can  be  seen  at  once, 
over  fifteen  feet  in  diameter,  covered  with  the  richest  foliage.  Furthei 
north,  stUl  larger  trees  are  found,  which  are  the  wonder  of  the  botanical 
world.  BayaiS  Taylor,  after  a  graphic  account  of  the  immense  size  of 
these  vegetable  giants,  describes  the  felling  of  one  of  the  largest  speci- 
mens, a  mass  of  solid  wood  ninety  feet  in  circumference,  which  was  per- 
formed by  two  sets  of  hands,  with  the  aid  of  two  long  pump  augers: 
"After  a  steady  labor  of  six  weeks  the  thing  was  done,  but  the  ixw 
stood  unmoved;  so  straight  and  symmetrical  was  its  growtn,  so  immense 
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its  weight,  and  so  broad  its  base,  that  it  seemed  anconscioiis  of  its  own 
amiihilation,  tossing  its  outer  branches  derisively  against  the  mountain 
winds  that  strove  to  overthrow  it  A  neighboring^  pine  of  giant  size  was 
then  selected,  and  felled  in  such  a  way  as  to  &11  with  fcdl  force  against  it 
The  top  shook  a  little,  but  the  shaft  stood  as  before;  finally  the  spoilers 
succeeded  in  driving  their  wedges  into  the  cut  Gradually  and  with 
great  labor  one  side  of  the  tree  was  lifted;  the  line  of  equilibrium  was 
driven  nearer  and  nearer  to  the  ba^ ;  the  mighty  mass  poised  for  a  mo- 
ment, and  then,with  a  great  rushing  sigh  in  allits  boughs,  thundered  down« 
The  forest  was  ground  to  dust  beneath  it,  and  for  a  mile  around  the 
earth  shook  with  the  concussion. 

^^  According  to  the  annual  rings^  the  age  of  this  tree  was  3,100  years, 
and  it  contained  250,000  feet  of  timber.  The  stump  is  now  used  for  a 
ball-room,  and  the  trunk  for  a  bowling  alley.  Dr..  Bigelow  says  of  this 
specimen,  that  it  required  thirty-one  of  his  paces,  of  three  feet  each,  to 
measure  thus  rudely  its  circumference  at  the  stump;  and  the  mere  fell- 
ing of  it  cost,  at  California  prices,  $550.  When  we  consider  the  sublime 
proportions  of  these  wonderM  productions  of  nature,  all  other  trees 
sink  into  perfect  iusigni&cance.  Just  imagine  a  man  on  horsebackridiag 
a  distance  of  sev^Qty-five  feet  in  the  hollow  of  a  tree,  and  engorging  from 
a  knot-hole  in  the  side." 

Two  specimens  of  this  wonderful  tree  are  growingin  the  public  grounds 
at  Washington ;  one  in  front  of  the  Agricultural  Department^  the  otiiier  in 
the  yard  of  the  Departmeut  of  the  Interior,  where  it  has  flourished,  unpro- 
tected, for  several  years.  A  plank  seven  and  a  half  feet  wide,  of  one  vari- 
ety of  this  tree,  brought  from  Galifomia,  and  wrought  into  a  handsome 
table,  is  in  the  mitseum  of  the  Agricultural  Department  The  wood  is  of  • 
a  red  color,  fine  and  close-grained,  admitting  of  a  high  polish. 

The  Noble  Silver  Fir  {Abies  nobilis)  is  also  a  magnificent  production 
of  our  hemisphere,  growing  two  hundred  feet  high,  on  the  Shasta  Moim- 
tains.  Downing  described  a  specimen  to  be  seen  in  the  arboretum  at 
Chatsworth,  ^England,  some  forty  feet  high,  of  extremely  elegant  propor- 
tions, and  beautiful  in  shape  and  color. 

The  Great  Silver  Fii^  {Abies  grandis)  is  another  superb  tree,  from  Cali- 
fomia.  It  is  found  on  the  banks  of  Eraser's  Biver,  two  hundred  and 
eighty  feet  hi^li,  and  five  feet  in  diameter,  presenting  a  tall,  naked  shaft 
of  one  hundred  feet  before  branching.  Mr.  Hooi>es  has  grown  this  in 
his  grounds  at  West  Chester,  Pennsylvania,  for  ten  years,  in  the  open 
air,  entirely  unprotected,  where  it  has  withstood  the  most  severe  cold 
ana  intense  heat,  with  unvarying  success,  and  says  no  one  of  tilie  new 
andrare  conifers  that  he  has  tested  exceeds  this  in  his  estimation.  There 
are  ifiany  other  specimens  of  conifers  on  the  western  slope  of  the  Bo(^ 
Mountains  that  are  unsurpassed  in  size  and  beauty. 

Mr.  Hoopes  closes  his  instructive  and  interesting  work  with  notices  of 
the  best  collections  of  conifers  in  the  Union. 

Popular  Deqwuous  and  Evergreen  Trees  and  Shrubs  for  Plantino  in  Parks, 
Gardens,  Cemeteries,  &g,  '  By  F.  R.  Elliott,  Landscape  Gardner  and  Poniologist, 
Author  of  "Western  Fruit  Book/'  &c  12mo..  125  pages.  New  York:  F.  W.  Wood- 
ward, 1868. 

The  great  attention  paidin  the  last  few  years  to  planting  out  trees  and 
shrubs  in  public  and  private  grounds,  country  roads,  and  the  streets  oi 
cities,  has  created  a  demand  for  a  practical  treatise  on  the  subject.  Mr. 
BUiott  has  given  this  work  to  the  public,  describing  the  promi- 
nent habits  of  the  leading  evergreen  and  deciduous  trees  and  i^irubs, 
with  their  pin|>or  soilSj  expositiouj  and  their  landscape  effect.    The 
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deoidnouA  trees,  a  rich  collection  of  the  maples,  magnolias,  larches, 
oaks,  lindens,  ehns,  birches,  &c.,  as  well  as  several  weeping  varieties  oi 
the  wiMow,  ash,  elm,  and^ther  trees,  are  first  described,  and  their  x>ecaliar 
management  set  forth.  Two  chapters  are  devoted  to  the  evergreen  trees 
and  i£rabs,  which  are  becoming  more  highly  appreciated  every  year, 
since  it  is  ascertained  that  tliey  can  be  transplanted  aboat  as  safdy  as 
decidnoos  trees.  Fifteen  varieties  of  the  pine  are  described,  as  well  as 
several  firs,  spraces,  and  cedars,  including  the  mammoth  red  tree  of  Cali- 
fornia, (the  Sequoia  gigantea^)  whose  average  height  in  its  native  locality 
is  two  hundred  feet,  quite  straight  and  clear  of  branches  to  the  height . 
of  sixty  or  seventy  feet.  It  grows  rapidly  in  almost  any  soil,  and  may 
yet  beocmie  a  valuable  timber  for  planting  in  the  South  and  West.  The 
remainder  of  the  book  is  devoted  to  the  various  ornamental  shrubs  with 
which  our  country  abounds.  In  planting  shrubs,  besides  understanding 
what  soils  and  situations  are  the  best  for  their  luxuriant  growth  and 
development,  cultivators  are  reminded  that  flowers  continue  but  a  short 
periodincomparison  with  the  duration  of  the  leaves,  and  therefore  the  more 
permanent  picture  shonldbeexecuted  by  judiciously  coQtrastingthe  green. 
Even  the  effect  of  perspective  may  be  considerably  increased  by  the 
proper  arrangement  of  hues.  Shrubs  the  leaves  of  which  are  of  a  gray  or 
blueish  tint,  when  seen  over  or  between  shrubs  of  a  yellowish  or  bright 
green,  will  seem  thrown  into  the  distance.  Those,  again,  witli  small  or 
tremulous  leaves  should  wave  overor  before  those  with  large,  broad,  fixed 
foliage. 

The  author  has  endeavored  to  describe  plainly  each  tree  and  shrub, 
witli  its  adaptation  to  i)ositions  and  soils,  so  that  the  novice  in  tree- 
planting  may  read  and  understand,  and  thereby  advance  the  beauty  of 
our  roadsides,  cemeteries,  and  private  grounds. 

Tub  Tim  Buvker  Papers  :  Or  Tftnkee  Fanning^.  By  TimothT  Bunker,  Esq.,  of  Hooker- 
town,  Conaeeticitt    12  mo.,  314  PH^    ^«w  York,  1868 :  'Orange  Judd  A  Ck>.    1868. 

These  papers,  nearly  one  hundred  in  number,  convey  agricultural  in- 
formation in  the  attractive  form  of  sketches  of  character  and  conversa- 
tion. They  were  begun  in  the  interest  of  improvedhusbandry,  and  were 
originally  scattered  through  twelve  volumes  of  the  American  Agricul- 
turists Though  written  without  much  method,  they  aboxmd  in  humor 
and  practical  suggestions  on  the  thousand  objects  that  make  up  a  form- 
er's Ufe.  Artificial  manures,  the  cattle  disease,  sub-soiling,  horse-racing, 
management  of  cattle,  draining,  irrigation,  the  eight-hour  law,  bad  water, 
starting  a  sug^r  mill,  keeping  a  wife  comfortable,  and  kindred  subjects 
are  discussed  ill  a  style  replete  with  Yankee  pleasantrj^,  while  the  teach- 
ings are  in  harmony  with  the  best  authorities,  in  farming  and  horticul- 
ture. 

UuiUL  AFFAUts:  A  practical  oiid  copiously  illustrated  Kogister  of  Kural  Economy 
and  Rnrol  Taste,  including  Country  Dwellings.  Improvinj;;  and  Planting  Grounds, 
Fruits,  and  Flowers,  Domestio  Animals,  and  an  Farm  and  Garden  Processes.  By  J. 
J.  Thomas,  author  of  the  **  American  l^^ruit  Culturist,''  and  "  Farm  Implements,''  and 
associate  editor  of  the  *'  Cultivator  and  Country  Gentleman.''  With  400  engrav- 
ings,   VoL  rV.  12mo.,  330  pages.    Albany :  Luther  Tucker  &.  Son. 

American  Agricultural  Annual:  A  Farmer's  Year  Book.  Exhibiting  recent  pro- 
gress in  Agricultural  Theory  and  Practice,  and  a  Guide  to  Present  and  I^ituro  Labors. 
Illustrated.    SmaU  12mo.,  150  pages.    New  York :  Orange  Judd  &,  Co. 

These  two  works  are  quite  similar  iu  character.  The  first  named  is 
published  trieimially«  and  is  composed  of  articles  that  appear  first  in  tiie 
Annual  Begister  of  Kural  Afiairs.  and  contains  an  immense  amount  oi 
practical  information  on  fiarming,  horticulture^  and  rural  afiairs,  embrac- 
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ing  orcharding,  mral  architectore.  flower  and  kitchen  gardening,  ento- 
mology, pooltiy,  bees,  hcmsdiola  economy,  &a  It  is  writt^Di  almost 
aitirely  by  Mf .  Thomas,  and  is  illustrated  by  oyer  four  hundred  engrav- 
ings, which  increase  the  nsefidness  as  irell  as  the  beauty  of  tlie  work« 
The  Agricultural  Annual  is  also  handsomely  illustrated^  and  aims  to 
keep  the  public  informed  in  reg^  to  the  progress  made  in  the  science 
of  agriculture.  Besides  acalendar  of  fEuming  operations  for  each  month, 
it  is  filled  with  articles  judiciously  selected,  and  seveand  original  essays 
on  veterinary  matters,  cattle  diseases  of  the  United  States,  trout  culture, 
coal  tar  and  its  uses,  breeding  and  management  of  swine,  the  compara- 
tive yield  uid  tendency  to  rot  in  upwards  of  one  hundred  varieties  ol 
potatoes ;  also  the  progress  of  invention  and  introduction  of  new  agri- 
cultural machinery,  illustrated ;  with  a  list  of  agricultural  journals,  and 
a  fkrmer's  directory,  comprising  a  classified  list  of  manufacturers  and 
dealers  in  agricultural  implements,  seeds,  fertilizers,  &C.,  and  breeders 
of  live  stock,  horses,  cattie,  sheep,  swine,  goats,  poullay,  bees,  and  fish. 

Ths  Karkbt  AflSiSTiurr :  Containiixg  a  brief  description  of  erery  articlo  of  Human 
Food  sold  in  the  public  markets  of  Now  York,  Boston,  Philodelpiiia,  and  Brooklvn, 
including  the  yarions  domestic  and  wild  animals,  poul  try  jgame,  fish,  vegetables, 
frnlts,  &c.,  with  many  curious  incidents  and  anecdotes.  By  Tnos.  F.  De  Voe,  author 
of  The  Market  Book,  &^.    12mo.,  4;^  pages.    New  York :  Hard  A  HoughtcML    18G7. 

This  work  aims  to  be  practically  useful  as  well  as  interesting,  bringing 
together  all  those  items  of  information  necessary  in  catering  for  a  house- 
bokdj  in  regard  to  domestic  or  tame  animals,  wild  anim^  or  animal 
game,  poultry,  wild  fowl,  and  birds  or  bird  game ;  fish^  vegettibles,  fruits, 
nuts,  dairy  and  household  products,  &c.,  connected  with  our  daily  wants. 
"  What  shall  we  have  for  dinner  to-day  t  What  is  there  in  our  markets 
fit  to  eat?  What  kind  of  meats,  poultry,  game,  fish,  vegetables,  and 
firuits  are  in  season  I  What  names  are  given  to  the  d^erent  joints  of 
meats,  and  what  dishes  are  they  severally  and  generally  used  for  f  We 
have  had  roasts,  steaks,  and  chops,  and  chops,  steaks,  and  roasts,  until  we 
are  tired  of  them  I    Now,  do  say,  what  shall  we  have  for  dinner  f 

These,  with  many  other  exclamations,  are  daily  discussed,  and  are 
comprehensively  answered  in  this  book.  Mr.  De  Voe  has  been  a  leading 
butcher  in  the  New  York  markets  for  thirty  years,  and  has  amassed 
a  large  amount  of  curious  and  interesting  iuformation.  His  work 
is  not  only  replete  with  suggestions  on  selecting  one's  daily  sup- 
plies in  market,  but  on  nearly  every  page  wiH  be  found  some  amusing 
fieict  or  anecdote  bearing  on  tiie  subject.  In  describing  the  game  in  the 
New  York  markets,  appropriate  extracts  from  the  game  laws  are  quoted; 
and  in  sjHjaking  of  birds,  he  enters  a  strong  protest  against  their  wanton 
slaughter,  as  they  "destroy  millions  of  insects,  flies,  worms,  slugs,  &c., 
penetrating  every  nook  and  comer  of  hedge,  thicket,  or  field:  they  clear 
bush  and  tree,  limb  after  limb,  while  every  passing  leai,  folded  or 
withered,  is  carefully  examined  and  deprived  of  its  concealed  but  de- 
structive tenant.  Without  these  useful  and  beautiful  little  trespassers, 
the  many  destructive  insects  would  increase  so  rapidly  as  to  become 
almost  a  plague,  by  destroying  all  fruit  and  vegetation ;  while  the  loss  of , 
a  little  iruit  or  seed  for  their  subsistence  for  a  short  period  would  be ' 
ample  payment  to  the  birds  for  their  great  services  to  the  cultivator. 

"  Birds  do  not  often  touch  the  sound  fruit  when  they  can  find  that 
containiug  worms.  From  this  fact  they  should  not  be  driven  from  the 
fruit  trees ;  they  are  friends  and  bene&etors,  not  only  to  the  cultivator, 
but  to  mankind  at  large,  and  to  aU  who  have  a  sentiment  for  all  that  is 
beautifhl,  poetic  and  most  musical  of  nature's  productionfl.'' 
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The  chapter  on  fiah,  descriptive  and  historical,  is  particularly  interest- 
ing 'y  and,  from  the  nature  of  the  subject,  is  enriched  with  many  marvel- 
lous stories,  but  which  generally  appear  to  be  well  authenticated. 

FiJiM  Implements  and  Fabm  Machinert.  and  the  pRUfcmjss  of  thbih  Construc- 
tion AND  UsB :  With  simple  and  practical  explanations  of  motion  and  force  as  applied 
on  the  farm.  With  287  Ulnstrations.  By  John  J.  Thomas.  12mo.,  302  pages.  New 
York  :  Orange  Jndd  &  Co.  1866. 

This  work  is  based  on  a  prize  essay,  published  in  the  transactions  of 
the  New  York  Agricultural  Society  for  1850,  under  the  title  of  "  Agri- 
cultural Dj-namics ;  or,  the  laws  of  motion  and  force  as  applied  to  the 
ordinary  practices  of  farming.'^  This  n6w  edition  embraces  a  descrip- 
tion of  all  the  valuable  improyements  that  have  been  made  in  tarm  ma- 
chinery, of  nearly  every  kind,  for  the  last  ty^enty  years.  A  large  part  of 
it  is  devoted  to  a  practical  explanation  of  the  principles  of  mechanical 
science,  as  applied  directly  in  the  farmer's  daily  routine,  that  he  may 
know  the  reasons  of  success  and  failure,  instead  of  being  guided  by  ran 
dom  guessing. 

In  his  introductory  chapter,  !Mi\  Thomas  describes  the  great  improve- 
ment that  has  been  made  in  common  farm  implements,  and  the  new 
machinery  invented  within  the  last  fifty  years :  "  Plows  turn  up  the  soil 
deeper,  more  evenly  and  perfectly,  and  with  greater  ease  of  draught: 
hoes  and  spades  have  become  lighter  and  more  effl«ient ;  grain,  instead 
of  being  beaten  out  by  the  slow  and  laborious  work  of  the  flail,  is  now 
showered  in  torrentd  from  the  threshing  machine ;  horse-rakes  accom- 
plish singly  the  work  of  many  men  using  the  old  hand-rake;  horse-forks 
convey  hay  to  the  bam  or  stack  with  ease  and  rapidity;  twelve  acres  of 
ripe  grain  are  neatly  cut  in  one  day,  with  a  two-horse  reaper;  grain- 
drills  and  planting  machines,  avoiding  the  tiresome  drudgery  of  hand 
labor,  distribute  the  seed  for  the^fiiture  crops  with  evenness  and  preci- 
sion. 

"  The  owner  of  a  seventy-thousand  acre  farm  in  Illinois  carries  on 
nearly  all  his  work  by  labor-saving  machinery.  He  drives  posts  by 
horse-power;  breaks  his  ground  with  Comstock's  Rotary  Spader;  mows, 
rakes,  loads,  unloads,  and  stacks  his  hay  by  horse-power;  cultivates  his 
com  with  a  two-horse  seated  or  sulky  cultivator ;  ditches  low  ground, 
sows  and  plants  bv  machinery ;  so  that  his  laborers  ride  in  the  i^rform- 
ance  of  their  tasRs  without  exhausting  their  strengtii  with  needless 
walking  over  extended  fields. 

"  The  great  value  of  improved  farm  machinery  to  the  country  at  large 
has  been  lately  proved  by  the  introduction  of  the  reaper,  GareM  esti- 
mates determined  that  the  number  of  reaping  machines  introduced 
throughout  the  country,  up  to  the  beginning  of  the  great  rebellion,  per- 
formed an  amount  of  labor  while  working  in  harvest  nearly  equal  to 
a  million  of  men  with  hand  implements.  The  reaper  thus  filled  the 
void  caused  by  the  demand  on  working  men  for  the  army.  An  earlier 
occurrence  of  Uiat  war  must,  therefore,  have  resulted  in  the  general  ruin 
of  the  grain  interest,  and  prevented  the  annual  shipment  of  the  millions 
during  that  gigantic  contest,  which  so  greatly  surprised  the  commercial 
•avans  of  Europe.'' 

A  sketch  of  the  general  principles  of  mechanics,  and  their  application 
in  the  constraction  of  implements  and  machinery,  is  followed  by  an  illus- 
trated description  of  those  in  use  at  the  present  day.  The  prinoiples  of 
road-making,  in  which  all  farmers  are  interested,  are  discussed;  and 
the  importance  of  good  roads  as  aflfecting  the  price  of  land  by  affording 
fiuulities  for  easily  readiing  market,  and  for  all  other  kinds  of  oommu- 
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uicatiou,  are  iUastrated  in  a  striking  maimer.  Tiie  luxoriant  crops  ol 
our  western  prairies,  within  a  few  years,  have  been  left  to  decay  on  the 
ground,  for  want  of  easy  roads  to  market  ^  the  ridi  mines  of  northern 
New  York  are  comparatively  valueless,  because  the  mquntain  roads  are 
so  few  and  bad  that  the  expense  of  transxK)rtation  would  exceed  the 
value  of  the  metal }  and,  in  Old  Spain,  wheat,  after  abundant  harvests, 
is  left  to  rot  on  the  ground,  because  it  will  not  pay  the  cost  of  carriage. 
Government  having  once  ordered  the  transfer  of  480  tons  of  wheat 
from  Old  Castile  to  Madrid,  30,000  horses  and  mules  were  required; 
while  on  a  good,  broken-stone  nwuLone  hundredth  part  of  that  number 
could  easily  have  done  the  work.  The  great  military  roads  constructed 
in  the  highlands  of  Scotland  by  Marshal  Wade  after  the  rebellion  ol 
1746,  did  more  for  the  civilization  of  the  Highlanders  than  all  the  other 
efforts  of  the  British  government ;  and  the  later  roads  built  in  Great 
Britain,  under  the  direction  of  Telford,  have  produced  changes  in  the 
condition  of  the  people  which  are  unparalleled  in  the  history  of  any 
country  5  laree  crops  of  wheat  now  cover  former  wastes;  farmers'  houses 
and  herds  of  cattle  now  abound  where  was  formerly  a  desert ;  estates 
have  increased  seven-fold  in  value,  and  the  country  has  been  advanced 
at  least  one  hundred  years. 

The  principles  of  dtaught  as  applied  to  wagons,  plows,  &c,  and  the 
|)roi>er  construction  and  use  of  fann  implements  and  machinery  for  sow- 
ing, haying,  harvesting,  and  threshing,  are  described  with  clearness ;  so, 
also,  machinery  used  in  connection  with  water,  as  hydraullc-rams,  vari- 
ous kinds  of  pumps,  turbine  wheels,  &c.,  and  machinery  in  connection 
with  air  and  heat,  as  windmills  and  ventilators ;  with  suggestions  on 
the  proper  construction  of  chimneys,  cisterns,  &c.  Following  this  is  a 
chapter  on  the  radiation  of  heat^  and  the  formation  of  dew  and  frost, 
with  deductions  on  the  best  locations  for  such  fruits  and  crops  as  maybe 
injuriously  affected  by  frosts.  The  book  doses  with  the  following  re- 
marks on  the  effects  of  heat  and  cold  on  water: 

"  The  effects  of  heat  and  cold  on  water  are  of  a  very  interesting  char- 
acter. Without  its  expansion  in  freezing  the  soil  would  not  be  pulver- 
ized by  the  frosts  of  winter,  but  would  be  found  hard,  compact,  and  dif- 
ficult to  cultivate  in  spring ;  without  its  expansion  into  steam,  the  cities 
which  are  now  springing  up,  and  the  continents  that  are  becoming  peo- 
pled, through  the  influence  of  railways,  steamships  and  steam  mannfac-. 
tures,  would  mostly  remain  unbroken  forests ;  without  the  crystalliza- 
tion of  water,  the  beautiful  protection  of  plants  by  a  mantle  of  snow  in 
northern  regions  would  give  place  to  frozen  sterility ;  without  the  con- 
version of  heat  to  a  latent  state  in  melting,  the  deepest  snows  would 
disappear  in  a  moment  frx)m  the  earth  and  cause  disastrous  floods ;  with- 
out its  conversion  to  a  latent  state  in  steam,  the  largest  vessel  of  boiling 
water  would  instantly  flash  into  vaiK)r.  All  these  facts  show  that  an 
extraordinary  wisdom  and  forethought  planned  these  laws  at  the  crea- 
tion |  and  even  what  appears  at  first  glance  as  an  almost  accidental  ex- 
ception  in  the  contraction  of  bodies  by  cold,  and  whidi  causes  ice  to 
float  upon  water,  preventing  the  entire  masses  of  rivers  and  lakes  fix>m 
becoming  x>ennanently  frozen,  fumidies  one  out  of  an  innumerable 
array  of  proofs  of  creative  design  in  fitting  the  earth  for  the  comfort 
and  sustenance  of  its  inhabitants*'' 

Draikino  for  Profit  and  Drainino  for  Hkaltii.  By  Geo.  E.  Wariag,  jr.,  Eiigineer 
of  the  Drainage  of  tlie  Central  Park,  New  York.  lUostrated.  244  pagt3S.  New  York: 
Orange  Judd  &  Co. 

In  this  volume  the  author  has  avoided  everything  which  might  be 
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construed  into  an  approval  of  halfwray  measures  in  land  dmiuing,  and 
takes  a  most  radical  view  of  the  whole  subject,  urging  the  utmost 
thoroughness  in  all  operations  from  the  first  staking  of  the  lines  to 
the  final  filling  in  of  the  ditches.  He  describes  the  kind  of  land  that 
requires  draining  and  the  reasons  for  doing  it ;  the  action  of  drains  and 
how  they  afifect  the  soil ;  how  to  lay  out  and  make  a  system  of  drains ; 
their  depth^  distance^  direction,  cost,  care,  and  profit ;  the  proper  use 
and  kinds  of  drdining-tiles  and  their  manufacture }  the  importance  and 
practicability  of  reclainpdng  salt  marshes ;  closing  with  two  important 
chapters  on  malarial  diseases,  and  onhouse-dminage  and  town  sewerage 
in  their  relations  to  the  public  health. 

Land  which  requires  draining  gives  sign  of  its  condition,  more  or  less 
clear,  but  always  unmistakable  to  the  practical  eye.  Standing  water, 
or  dark,  wet  streaks  in  plowed  land,  when  all  should  be  dry  and  of  even 
vxAoTj  feeble,  spindling,  shivering  grain,  sedge  grass,  coarse  fiags,  and 
(lank,  miasmatic  fogs,  are  all  unerring  indications  of  the  necessity  ol 
drainage.  To  recognize  these  indications  is  the  first  office  of  the 
drainer;  the  second,  to  remove  their  causes. 

All  Umds  of  whatever  texture,  in  which  the  spaces  between  the  parti- 
cles of  soil  are  filled  with  water  within  less  than  four  feet  of  the  surfEU^e, 
except  immediately  after  heavy  rains,  require  draining.  A  drain  at  the 
bottom  of  a  wet  field  draws  away  the  water  from  the  £ree  spaces  between 
its  particles,  and  its  place  is  taken  by  air,  while  the  particles  hold  by 
attraction  the  moisture  necessary  to  a  healthy  condition  of  the  soil. 

Gniere  are  vast  areas  of  land  that  do  not  need  draining;  sands,  gravels, 
light  loams,  and  molds  allow  water  to  pass  fr'eely  through  them,  and  are 
sudfficiently  drained  by  nature,  provided  they  are  as  open  at  the  bottom 
as  throughout  the  mass.  There  is,  however^  much  land  which  thorough 
di^aining  only  will  render  profitable  for  cultivation  or  healthful  for  resi- 
dence; and  very  much  more  described  as  "ordinarily  dry  land,''  which 
draining  would  greatly  improve  in  both  productive  value  and  salubrity. 

The  surface  indications  of  the  necessity  for  draining  are  various. 
Those  of  actual  swamps  need  no  description;  if  a  plowed  field  shows  a 
constant  appearance  of  dampness,  indicating  that  as  water  is  dried  out 
of  its  upx>er  parts  more  is  forced  up  from  below,  so  that  after  rains  it  is 
(uuch  longer  than  other  lands  in  assuming  the  light  color  of  diy  earth, 
•  it  unmistakably  needs  draining;  a  pit  of  three  or  four  feet  deep,  that 
collects  and  retains  water  shortly  after  a  rain,  is  a  sure  sign  of  the  need 
of  draining;  if  the  water  of  heavy  rains  stands  for  some  time  on  the 
surface,  or  if  it  collects  in  the  furrow  while  plowing,  draining  is  necessary 
rx)  bring  the  land  to  its  full  fertility. 

in  d^  weather  other  indications  may  be  observed;  as  cracks  in  the 
soil,  caused  by  the  dryness  of  clays  which  previous  soaking  has  pasted 
toj^ether;  the  curling  of  com,  showing  that  in  its  early  growth  it  has 
been  prevented  by  a  wet  subsoil  from  sending  down  its  roots  Ibelow  the 
reach  of  the  sun's  heat,  where  it  would  find,  even  in  the  dryest  weather, 
Huflicient  moisture  for  a  healthy  growth ;  and  a  certain  wiriness  of  grass, 
with  a  mossy  or  moldy  appearance  of  the  ground,  also  indicate  exces- 
sive moisture  during  some  i>eriod  of  its  growth. 

Mr.  Waring  believes  in  the  rule  that  "whatever  is  worth  doing  at  all 
IS  worth  doing  well."  lie  recommends  that  draining  should  not  be  con- 
fined to  the  wettest  liinds  only;  thattlrains  should  not  be  constructed 
with  stones,  or  bnish,  or  boards,  nor  horseshoe  tiles  used,  because  they 
ai*e  cheap,  nor  drains  confined  to  removing  the  water  from  large  springs; 
but  that  so  far  as  draining  is  applied  at  all,  it  should  be  done  in  the  most 
thorough  and  complete  manner;  and  that  it  is  far  better,  in  commenc- 
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ing  this  improvement,  that  a  mngle  fidd  he  well  drained  than  that  the 
whole  farm  be  half  drained. 

Of  course  there  are  £anners  in  some  localities  whose  wet  lands  are  not 
worth  draining  at  present;  this  is  particalary  the  case  in  the  extreme 
West,  where  lands  at  their  inresent  prices  are  only  worth  relieving  of 
their  snrCace  water.  But  lands  near  great  markets,  wha*e  it  is  bettor  to 
cultivate  small  farms  well  than  to  buy  more  land  for  the  sake  of  getting 
a  larger  return  from  poor  cultivation,  or  wherever  Indian  com  is  worth 
My  cents,  a  bushel  on  the  farm,  it  will  pay  to  thoroughly  drain  every 
acre  which  needs  it 

An  interesting  chapter  is  given  on  the  action  of  drains  as  they  aft'ect 
the  soil  in  regard  to  absorption,  evaporation,  temperature,  drought, 
porosity  or  mellowness,  and  chemical  action,  showing  that  while  limds 
are  thoroughly  drained  and  improved, the  operations  of  farming  maybe 
carried  on  with  as  much  certainty  of  success,  and  with  as  much  immu- 
nity from  the  ill  effects  of  unfavorable  weather,  as  can  be  expected  in 
any  business  whose  results  depend  on  such  a  variety  of  circumstances ; 
certainty  will  be  substituted  for  chance  in  a  great  measure,  and  flEmning 
made  an  art  rather  than  a  venture.  Full  directions  are  given  for  laying 
out  a  system  of  drains,  how  to  make  them,  their  care,  the  requisite  tools, 
cost,  description  of  the  different  kinds  or  tiles,  and  their  manufacture, 
with  ample  illustrations.  Starting  with  a  basis  of  sixty  dcdlars  as  the 
cost  of  draining  an  acre  of  common  farm  land,  the  question  ^^  whether 
it  will  pay''  is  discussed,  and  numerous  proofs  given  that  it  will.  Mr. 
Johnston,  a  successful  farmer  in  the  wheat  region  of  western  New  York, 
who  has  laid  fifty  miles  of  pipes  within  the  past  thirty  years,  says  he 
never  saw  one  hundred  acres  on  any  farm  but  a  poition  of  it  would  pay  for 
draining,  and  that  tile  draining  will  frequently  pay  for  itself  in  two  years. 
In  1847  ne  bought  a  lot  bf  ten  acres  to  get  an  outlet  for  his  drains.  It 
was  a  perfect  quagmire,  covered  with  coarse  aquatic  grasses,  smd  so  un- 
fruitful it  would  not  give  back  the  seed  sown  upon  it  It  was  thoroughly 
drained,  and  the  next  year  a  crop  of  corn  taken  from  it  which  measured 
eighty  bushels  per  acre.  Another  wet  piece' of  twenty  acres,  which  had 
never  produced  more  than  ten  bushels  of  com  per  acre,  was  drained  at 
an  expense  of  thirty  dollars  per  acre;  the  first  crop  after  this  was  eighty- 
three  bushels  and  some  did  pounds  per  acre.  Mr.  Johnston  also  gives 
satisfactory  reasons  for  asserting  that  on  drained  land  half  the  usua^ 
quantity  of  manure  suffices  to  give  maximum  crops.  Many  other  striking 
cases  are  given  of  the  benefits  of  drainage  in  this  country;  and  it  is 
stated  that  since  its  general  introduction  in  England  (within  the  past 
twenty-five  years)  the  aggregate  wheat  crop  of  the  country  has  more 
than  doubled.  This  increase,  of  course,  is  chiefly  owing  to  bringing  into 
use  large  areas  of  land  originally  unfit  for  cultivation;  and  large  tracts 
which,  before  being  drained,  produced  fair  crops  only  in  the  best  seasons, 
are  now  made  very  productive,  independent  of  the  weather.  In  fact^  in 
the  cultivation  of  heavy,  retentive  soils,  drainage  is  the  key  to  all  im- 
provement, and  the  foundation  and  the  commencement  of  the  most  in- 
telligent farming. 

In  the  chapter  on  reclaiming  salt  marshes  it  is  stated  that  hundreds 
of  thousands  of  a^res,  forming  a  large  part  of  the  Atlantic  coast  itom 
Maine  to  Florida,  might  be  cheaply  reclaimed  and  made  fertile  and 
salubrious.  These  marshes  are  now  abandoned  to  the  inroads  of  the 
sea,  fruitful  only  in  malaria  and  mosquitoes*  always  a  dreary  waste, 
and  often  a  grave  annoyance.  Of  such  lands,  20,000  acres  are  to  be 
found  within  seven  miles  of  the  heart  of  New  York  City,  bordering  on 
the  Hackensack  Biver,  in  New  Jersey;  they  are  a  nuisance  and  an  eye- 
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Bore  to  all  who  see  them  or  travel  near  them.  The  work  of  draining 
tills  tract  would  be  child's  play  compared  with  the  draining  of  the  Har- 
lem Lake  in  Holland,  or  the  great  fens  on  the  eastern  coast  of  England. 
Harlem  Lake,  comprising  an  area  of  over  40,000  acres,  covered  by  the 
sea  to  an  average  depth  of  tHirteen  feet,  was  pumped  dry,  and  the  land 
thus  reclaimed  made  to  do  its  part  in  the  support  of  a  dense  x>opulation. 
The  expense,  about  $4,000,000,  was  more  than  repaid  by  the  proceeds 
of  the  sales  of  the  recovered  lands. 

The  great  fens  of  England,  having  an  area  of  more  than  680,000 
acres,  afford  another  instance  of  the  beneficial  effects  of  scientific  drain- 
ing. These  fens,  formerly  a  vast  wild  morass,  with  only  small  detached 
portions  of  cultivated  soil,  or  islands  occasionally  appearing  above  the 
generaj  inundation,  formed  a  most  deserted  picture  in  contrast  vnOi 
tiieir  present  state  of  matchless  fertility  and  salubriousness. 

Among  the  causes  of  "  the  chills,"  and  r^jnittent  and  intermittent 
fevers,  undue  moisture  in  the  soil,  producing  malaria,  is  reckoned  by 
medical  authorities  among  the  most  prolific  and  sure.  The  proof  that 
drainage  is  an  eflScient  agent  in  ^emo^ing  the  causes  of  malarious  dis- 
eases is  conclusive.  . 

Listances  of  this  are  not  so  common  in  this  country  as  in  England, 
where  drainage  has  been  much  more  extensively  carried  out,  and  where 
greater  pains  have  been  taken  to  collect  testimony  as  to  its  effects.  In 
a  chapter  on  the  efforts  now  making  in  England  to  improve  house-drain-* 
age  and  sewerage,  as  affecting  public  health,  Mr.  Waring  concludes  by 
stating- that  the  principles  of  his  book,  whether  relating  to  sanitary  im- 
provement, to  convenience  and  decency  of  living,  or  to  the  use  of  waste 
matters  of  houses  in  agricultm-al  improvement,  are  no  less  applicable  in 
America  than  elsewhere;  and  the  •more  general  adoption  of  improved 
house  drainage  and  sewerage,  and  of  the  use  of  sewage  matters  in 
agriculture,  would  add  to  the  health  and  prosperity  of  its  people,  and 
would  indicate  a  great  advance  in  civilization. 

Earth  Cix^skts:  How  to  make  and  How  to  use  them.  By  Georpre  E.  Waring,  Jr., 
aatlior  of  **The  Elements  of  Agriculture,"  and  "Draining'for  Profit  and  Draining 
for  neallh;"  formerly  Agricultural  Engineer  of  the  Central  Park,  New  York.  & 
pages.    New  York :   The  Tribune  Association.    1808. 

In  the  twenty -fourth  volume  (for  18G3)  of  the  Journal  of  the  Boyal 
Agricultural  Society  of  England  will  be  found  an  article  by  the  Bev. 
Henry  Moule,  of  Fordington  Vicarage^  England,  entitled  "Earth  i^ersus 
Water,  for  the  Removal  and  Utilization  of  Excrementitious  Matter.'' 
The  principle  of  his  theory  is  based  on  the  power  of  dried  and  sifted 
clay,  and  the  decomi)08ed  matter  found  in  the  soil,  to  absorb  and  retain 
all  offensive  odors  and  all  fertilizing  matters.  The  importance  of  this 
principle,  in  both  a  sanitary  and  agricultural  point  of  view^  is  well 
urged  by  Mr.  Moule,  who  thinks  that  by  its  adoption  the  increased 
demand  for  fertilizing  agents  may  be  largely  met  j  the  health  of  towns 
promoted  by  the  entire  removal  of  the  sewage  nuisance,  instead  of  its 
present  mere  "palliation;  and  the  pollution  of  streams  and  rivers  pre- 
vented, the  evil  being  no  longer  shifted  irom  one  quarter  to  another ; 
and  all  this  good  secured  without  any  of  those  vast  and  extravagant 
works  for  public  drainage  which  add  ^o  greatly  to  the  burdens  of 
England. 

Mr.  Moule  asserts  that  a  very  small  portion  of  dry  and  sifted  earth, 
say  one  pint  and  a  half,  is  sufficient,  by  covering  an  excrementitious 
deposit,  to  arrest  effluvium  and  prevent  fermentation,  ( which  acts  so  soon 
whenever  water  is  used,)  and  the  consequent  generation  and  emission  of 
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noxious  gases;  and  tliat  if,  within  a  few  lionrB  or  even  a  few  days,  the 
mass  that  would  be  formed  by  the  repeated  layers  of  deposit  be  inti- 
mately mixed  by  a  coarse  rake  or  spade,  or  by  a  mixer  made  for  the  pur- 
pose, then  in  five  or  ten  minutes,  neither  to  the  eye  or  sense  of  smell  is 
anything  perceptible  but  so  much  earth.  • 

The  practical  use  of  this  discovery  is  as  free  to  all  as  is  the  earth 
itself  and  any  person  may  adopt  his  own  method  of  applying  it  All 
that  IS  necessary  is  to  have  a  supply  of  prepared  earth,  partaking  of  the 
nature  of  clay,  to  absorb  and  retain  ammonia  and  other  fertiliza^,  simply 
by  drying  it  in  flat  pans  on  a  cooking  stove  or  range,  or  thinly  spread 
on  boards  and  exposed  to  the  sun,  then  sifting  it,  with  which  to  cover 
the  bottom  of  the  vessel  to  be  used,  and  after  use  to  cover  the  deposit. 
Ordinary  garden  soil  is  quite  effectual ;  if  clay  soil  be  scarce,  an  admix- 
ture of  coal-ashes  or  streetsweepings  would  not  be  objectionable.  Sand 
will  not  answer.  A  small  box  of  this  earth  and  a  tin  scoop  are  sufficient 
to  prevent  the  gravest  annoyance  of  the  sick-room,  or  of  a  privy  situated 
near  a  dwelling. 

But  for  constant  and  extensive  use  it  is  desirable  to  have  a  more  con- 
venient apparatus,  something  that  requires  less  care  and  is  less  trouble 
some  in  many  ways  than  the  common  water-closet.  To  this  end  the  pat- 
ented earth-closet,  by  Mr.  Moule,  is  applicable;  which  is  fully  described 
in  Mr.  Waring's  pamphlet,  and  illustrated  by  diagrams.  It  comprises 
4  a  tight  receptacle  under  the  seat,  a  reservoir  at  the  back  for  stowing  dry- 
earth,  and  an  apparatus  to  measure  out  the  requisite  quantity  and  ^ffow 
it  ui>on  the  deposit 

The  machinery  of  the  earth-closets  is  more  simple,  less  expensive,  and 
less  liable  to  injury  than  that  of  the  common  water-closet.  The  supply 
of  dried  earth  to  the  house  is  as  feasible  as  that  of  coals,  andis  more  eaSly 
applied,  to  the  closet  than  water  by  a  forcing  pump ;  and  to  the  commode  it 
can  be  carried  just  as  coal  is  to  the  chamber.  After  use  it  can  be  removed 
in  either  case  by  the  bucket  or  box  placed  under  the  seat,  or  from  the 
fixed  reservoir,  with  less  annoyance  than  that  of  the  ordinary  slop-bucket; 
in  fact,  with  as  little  offense  as  in  the  removal  of  coal-ashes.  For  hos- 
pitals, slaughter-houses,  barracks,  factories,  prisons,  public  schools,  rail- 
way stations,  urinals,  &c.,  the  invention  is  admirably  adapted,  ana  wiU 
do  away  with  much  of  the  uncleanliness  and  indecency  that  disgrace  civ- 
ilized society. 

By  means  of  this  earth  system  one  can  have  a  privy  immediately 
adjoining  his  house,  and  an  earth-closet  up  stairs,  fit)mneither  of  which 
will  proceed  any  offensive  smell  or  noxious  gas.  Through  this  closet  the 
removal  of  noxious  and  offensive  matters  in  time  of  sickness,  and  of 
slop-buckets,  would  be  easy,  and,  if  properly  supplied  with  earth,  all 
effluvium  would  be  almost  immediately  checked;  the  trouble  would  not 
be  greater  than  women  generally  undergo  at  present,  while  the  value  of  the 
manure  would  be  an  tnducemeut  to  exertion.  A  closet  used  by  a  figunily 
of  six  persons  would  require  about  one  hundred  iK>unds  of  dried  earth 
per  week.  The  same  earth,  after  being  used,  kept  in  a  dry  place  for  two 
or  three  weeks,  wiU  be  perfectly  inodorous,  and  may  be  us^  again  four 
or  five  times,  with  the  same  deodorizing  effect,  the  product  increasing  in 
value. 

As  it  is  difficult,  in  the  present  stage  of  the  working  of  this  system, 
to  state  the  exact  monoy  value  of  the  manure  thus  manufactured,  a  few 
instances  are  given  of  its  practical  application  to  the  garden  and  the 
field,  instead  of  a  scientific  analysis  of  its  composition.  In  a  half-acre 
garden  near  Erith,  for  twelve  or  fourteen  years  an  annual  application  of 
stable  manure  had  failed  to  produce  auytbing  like  a  crop.    Neither  peas, 
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odeiy^  rhubarb,  or  parsnips  would  grow  at  all,  and  cabbages  were  dwarfed. 
At  last,  as  an  experiment,  stable  manure  was  abandoned,  and  earth  &em 
a  closet  used.  The  first  sowing  of  peas  Wks  destroyed  by  a  too  liberal 
use.  Grown  wiser  by  experience,  the  gardener  used  less,  and  his  barren 
garden  was  changed  to  a  firuitful  field.  His  i)eas  grew  seven  feet  high. 
and  were  covercSd  with  pods;  and  his  cabbages  grew  so  finely  as  to 
attract  general  attention.  With  six  pounds  of  the  closet  earth  forty 
dozen  broccoli  and  savoys  were  planted  on  otherwise  unmanured  ground, 
and  no  plants  could  have  grown  finer.  It  was  also  applied  to  patchej* 
of  mangolds,  onions,  turnips,  &c.,  with  the  best  results. 

Obsenration  and  experiment  suggest  that  as  soon  as  the  earth  covere 
the  deposit  some  manurial  property  of  that  deposit  begins  to  impregnate 
it;  and  that  when  the  deposit  is  wholly  absorbed,  the  earth  has  in  fact 
digested  it,  or  reduced  it  to  a  form  or  state  in  which  it  can  alibrd  nourish- 
^  ment  to  the  plant.  The  sooner,  therefore,  the  root  can  reach  it,  the 
bett^. 

The  economy  of  the  system  does  not  depend  solely  on  the  money  value 
of  the  manure  manufactured,  but  in  a  great  degree  on  dispensing  with 
the  laxge  outlay  which  the  water  system  of  sewerage  involves ;  an  instance 
is  given  of  a  school  in  England^  attended  by  three  hundred  scholars.  It 
cost  £70  to  connect  the  water-closet  with  the  sewers ;  less  than  £20 
would  have  provided  them  with  self-acting  earth-closets.  In  many 
county  jails  it  costs  £50  a  year  to  keep  in  order  the  water-closets,  by 
which  the  manure  of  one  hundred  and  fifty  i>risoners  is  wasted ;  apply 
the  earth  system,  the  repairs  of  which  would  not  be  £5  a  year,  and  £200 
would  be  annually  saved  to  the  county.  The  intelligent  master  of  the 
Eingswood  Eeformatory,  containing  one  hundred  boys,  expressed  his 
conviction  that  he  would  be  able  to  make  £200  a  year  from  his  earth- 
closets,  and  at  the  same  tune  prevent  abominations  in  the  way  of  offen- 
siveness  that  can  scarcely  be  told. 

Mr.  Moule  remarks,  in  concluding  his  essay,  that  if  one-fifth  of  the 
population  of  Great  Britain  were  to  adopt  and  thoroughly  carry  out  this 
system,  one  million  tons  of  manure,  equal  to  guano,  would  be  added 
every  year  to  its  fertilizers;  and  Mr.  Waring  quotes  the  assertion  of 
Liebig,  that  the  greatness  of  the  Eoman  empire  was  sapi)ed  by  the 
Cloaca  Maximay  through  which  the  entire  sewage  of  Kome  was  washed 
into  the  Tiber.  Mr.  Waring  pertinently  adds,  that  "  the  yearly  decrease 
of  productive  power  in  the  older  grain  regions  of  the  West,  and  the 
increasing  demand  for  manure  in  the  Atlantic  States,  sufiiciently  prove 
that  our  own  country  is  no  exception  to  the  rule  that  has  established  its 
sway  over  Europe.'' 

Since  this  important  discovery  has  been  introduced  to  the  American 
public,  experiments  made  .with  the  earth-closet  commodes  at  the  Penn- 
sylvania Bfospital  at  Philadelphia  have  been  so  entirely  satisfiactory 
as  to  induce  the  senior  surgeon  to  apply  dry,  sifted  earth  to  absorb  the 
stench  of  sickening  exudations  from  old  sores  and  oflensive  wounds 
(which  the  best  ventilation  and  the  usual  disinfectants  could  not  miti- 
gate) with  surprising  success.  Not  only  was  the  offensive  odor  entirely 
overcome,  but  the  effect  on  the  character  of  the  wounds  was  astonish- 
ing; .suppuration  was  reduced,  the  edges  of  the  wounds  lost  their ' 
inflamed  character,  their  intense  pain  was  relieved,  and  a  healthy  gran- 
ulation produced.  Mr.  Waring  thinks  it  .not  too  much  to  hope  that  even 
the  pustules  of  small-pox  must  give  up  their  i)ain  and  offensiveness  at 
this  magic  touch  of  mother  earth ;  and  it  it  is  true  that  contagion  spreads 
&om  its  exudations,  not  improbably  the  spread  of  this  loathsome  disease, 
as  well  as  cholera,  will  be  effectively  checked. 
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A  Gun>S  TO  THB  StUDT  of  iNSBCrre,  and  a  TRSAIlflE  ON  THO0S  INJURIOUS  AND  BCKB- 

nciAL  TO  Cbops:  For  tho  use  of  Colleges,  Farm-ScbooU,  and  AgricaltnristB.    By 
A.  S.  Packard,  jr.,  M.  D.,  with  if^wards  of  Five  Hundred  Engravings.    Part  I,  to  V. . 
8vo.,  64  pages  each.    Salem,  Mass. :    Press  of  the  Essex  Institute.    1868. 

In  this  work  are  given  tlie  outlines  of  the  study  of  insects,  with  de- 
scriptions of  their  mode  of  growth  and  metamorphoses;  their  habits, 
and  the  best  methods  of  collecting,  preserving,  and  arranging  specimens 
in  the  cabinet:  with  descriptions  of  the  injurious  and  beneficial  insects; 
and  the  remedies  against  the  attacks  of  the  former.  It  is  written  in 
plain  language,  and  as  free  as  possible  from  technicalities.  It  describes 
and  figures  the  insect  enemies  to  wheat,  com.  potatoes,  onions,  and  other 
garden  vegetables;  bees,  flowers,  ornamental  shade- trees  and  shrubs,  as 
well  as  all  the  fine  varieties  of  large  fruits  and  berries  now  cultivated. 
The  work  is  published  every  two  or  three  months,  in  parts  of  64  pages, 
of  which  five  have  reached  us.  It  is  handsomely  printed,  and  when 
completed  will  contain  upwards  of  five  hundred  illustrations. 

The  first  part  contains  an  account  of  insects  as  compared  with  tlieir 
allies,  the  crustaceans  and  worms,  and  a  more  special  account  of  their 
structure,  how  they  walk,  fly,  breathe,  &c.,  and  reproduce  their  kind, 
and  the  anomalous  mode  of  the  reproduction  of  the  plant-lice,  the  hum- 
ble-bee, and  the  gad-fly.  The  second  part  relates  to  the  geographical 
distribution,  the  geological  history  of  insects,  and  their  diseases,  with 
directions  for  collecting,  preserving,  and  arranging  them  in  the  cabinet. 
The  third  part  is  devoted  to  the  H^Tuenoptera,  comprising  the  habits  of 
bees,  wasps,  ichneumon  flies,  jsaw-flies,  &c.  Parts  four  and  five  con« 
elude  the  Hymenoptera,  and  commence  the  chapter  on  the  Lepidoptera, 
describing  the  butterflies  and  moths,  with  their  transformations  into  t&e 
army  worms,  the  borers  in  fruit  trees,  grape  vines,  currant  bushes,  squash 
vines,  &c. 

From  the  parts  already  published,  the  reader  can  learn  what  insects 
are  usehQ  or  injurious,  and  all  that  is  known  of  their  habits;  and  in  the 
volume,  when  completed,  the  habits  and  structure  of  the  honey-bee,  ant, 
saw-fly,  clothes-moth,  the  mosquito,  gad-flies,  wheat-midge, house-fly,  flea, 
weevil,  grasshopper,  dragon-fly,  &c.,  will  be  described  in  popular  lan- 
guage, so  that  ail  may  become  acquainted  with  our  common  insects, 
iiVJurious  and  bcAeficial. 

American  Fish  Culturk  :  Embracing  all  the  Details  of  Artificial  Breeding  and  Bear- 
ing of  Tront,  the  Culture  of  Salmon, -Shad,  and  other  Fishes.  By  Thadocus  Norris, 
author  of  the  American  Anglers^  Book.  Illustrated.  12mo.,  304  pages.  Philadelphia: 
Porter  d;  Coates.    1868. 

Within  a  few  years  great  attention  has  been  paid  to  the  culture  of 
fish  in  Europe,  where  food  is  becoming  a  question  of  vast  importance. 
The  French  government  has  fostered  this  business  chiefly  for  this  reason, 
and  to  such  purpose,  that  in  a  few  years  there  will  scarcely  be  an  acre 
of  barren  water  in  the  empire.  In  fact,  in  many  places  waste  waters, 
formerly  entirely  barren,  are  becoming  more  productive  than  the  same 
area  of  cultivated  land.  The  fish  ponds  of  Dembes  extend  over  30,000  . 
acres.    Not  only  fisli,  but  oysters,  cray-fish,  and  other  crustaccie  are  being 

,  multiplied  by  this  new  science.  Experiments  are  even  being  made  on 
the  sea  coasts  to  propagat-e  and  rear  the  finer  kinds  of  turtles.'  The 
results  of  tliis  libei-al  and  judicious  policy  have  not  only  been  spread 
over  France,  but  have  reached  all  parts  of  enlightened  Europe,  and 

*  even  Australia ;  and  our  own  country  is  resorting  to  it  with  the  hope  of 
arresting  the  gradual  extinction  of  valuable  fishes,  and  restoring  our 
failing  and  exhausted  iivers  to  their  former  fiiiitfulness. 
The  New  England  States,  by  concerted  legislation,  have  established  a 
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joint  commission  in  reference  to  the  artifleial  propagation  of  fish,  and 
hope  to  restock  their  rivers  with  the  aristocratic  salmon  and  the  delicious 
shad,  and  their  cool  clear  ponds  and  brooks  with  the  spotted  tront  of 
rarest  beauty  and  most  delicate  flavor;  and  to  naturalize  the  turbot  and 
other  highly-prized  fish  of  Europe.  By  the  expenditure  of  a  few  thou- 
sand dollars,  and  the  passage  and  rigid  enforcement  of  judicious  laws  for 
the  protection  of  the  spawn  and  eggs  of  these  valuable  fish,  they  can  be 
produced  and  sold  cheaper  than  beef  in  our  markets.  Both  the  fresh 
and  milt  water  species  readily  adapt  themselves  to  new  localities. 
Pickerel  have  been  introduced  into  the  ponds  of  Berkshire :  the  great 
pike  of  the  northern  lakes  have  been  transferred  to  the  Connecticut 
Itiver;  the  salt-water  smelt  lives  in  various  ponds  near  Boston,  and  in 
many  parts  of  Maine ;  and  the  tautog  within  a  few  years  has  found  a 
new  home  in  Massachusetts  Bay,  north  of  Cape  Cod. 

Mr.  Norris  has  given  an  interesting  account  of  the  measures  now 
being  taken  by  foreign  governments  and  by  our  State  legislatures,  a« 
well  as  by  enterprising  individuals,  in  regard  to  fish  culture,  besides 
full  details  on  trout  breeding,  the  culture  of  the  salmon,  shad,  white 
fish,  black  bass,  rock  fish,  eels^  oysters,  &c.,  and  on  the  naturalization 
of  fishes  in  new  habitats.  His  chapter  on  the  last  subject  is  fiill  of 
curious  facts. 

"As  a  class,"  says  Mr.  Norris,  "farmers  are  far  more  favorably 
situated  for  the  whole  routine  of  breeding  and  growing  trout  than  per- 
sons of  any  other  occupation.  As  regards  the  first  requisite,  most  of 
them  have  springs  of  more  or  less  volume  and  of  the  proper  temperature 
on  their  premises,  and  generally  near  their  dwellings.  Labor  with  them 
is  cheap,  and  much  can  be  done  at  different  seasons  of  the  year  without 
interfering  with  their  ordinary  farm  work,  or  hiring  extra  help.  The 
employment  of  horses,  carts,  wagons,  tod  men,  which  they  ke^  of 
necessi^r,  would  therefore  cause  no  expenditure,  and  fill  up  their  leisure 
time.  The  little  mechanism  necessary  could  be  done  by  any  one  of 
them  having  an  eye  for  a  straight  line,  and  an  aptness  with  square, 
mallet,  chisel,  saw,  hammer,  and  jack-plane.  The  only  outlay  would  be 
for  lumber,  and  trout  or  spawn  to  commence  with.  Four  men,  with  a 
span  of  horses,  a  plow,  road-scraper,  shovels,  and  hoes,  would  excavate 
and  construct  ponds  or  sufficient  size,  if  the  ground  is  not  over  stony, 
in  less  than  ten  days.  K  a  farmer  has  no  mechanical  skill,  a  countiy 
carpenter,  with  the  assistance  of  two  farm  hands,  could  put  up  a  large 
hatching-house  in  a  week.  The  time  between  corn-planting  and  the  fiiret 
plowing  might  be  put  in  to  advantage.  After  hay  and  oat  harvest 
another  turn  at  the  ponds  might  be  taken,  and  the  lull  after  the  crops 
were  in  would  suffice  to  finish  them.  Winter,  in  which  the  farmer  has 
little  to  do,  would  be  pleasantly  and  profitably  employed  in  attending 
to  the  hatching.  He  would  have  a  certain  supply  of  fish  food  from 
curds,  and  an  occasional  one  from  the  animals  he  would  kill.  Using 
milk  does  not  rob  the  butter-jar  nor  the  pig-pen,  as  it  can  be  turned 
into  curd  after  skimming,  and  the  whey  can  go  to  the  slop  barrel.  This 
business  can  be  made  as  much  of  an  accessoiy  to  farming  as  keeping 
bees  or  poultry,  and  with  no  more  labor.  Trout  are  much  less  mis 
chievous  than  the  latter;  they  do  not  invade  the  garden,  or  a  newly 
sown  or  planted  field,  and  can  always  be  found  within  their  circum- 
scribed bounds.  •  •  •  I  deem  it  a  branch  of  industry  that  should 
claim  the  attention  of  our  national  goverpment  If  the  Department  of 
Agriculture  has  no  discretionary  power  to  foster  it,  special  legislation 
should  be  directed  to  it,  and  appropriations  made  for  the  purpose  of 
experiments  and  its  promotion." 
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FiSHnfO  DC  Amkrigak  Watxbs.  By  Genio  C.  Scott  WiUi  one  himdred  and  aerenty 
illii0tradoQ«.    12mo^  434  pages.    New  York :  Harper  &,  Brothon.    1869. 

The  aothoT  of  the  work  says  that  his  experience  of  many  years  in  the 
practice  of  the  gentle  art  has  led  him  through  so  many  scenes  of  beanty 
and  loveliness  that  his  book  has  been  written  and  iliostrated,  that  all 
the  world  might  learn  the  enjoyments  of  angling.  The  recreations  of 
the  angler  in  America  are  portrayed  in  a  genial  manner,  and  a  tribute 
paid  to  the  temperate  and  independent  class  of  men  who  follow  for  a 
livelihood  the  hazardous  business  of  fishing  on  the  broad  seas.  An  in- 
teresting chapter  is  given  on  the  general  habits  and  senses  of  fishes. 
That  they  possess  certain  senses,  intellectual  as  well  as  instinctive,  is 
evident ;  they  need  them  to  avoid  being  devoured,  and  to  aid  them  in 
capturing  other  fishes,  their  life  being  mainly  spent  in  efforts  to  eat,  and 
to  prevent  themselves  from  being  eaten ;  the  form  of  the  eyes  of  nearly 
all  fishes  being  convex,  proves  them  to  be  near-sighted ;  and  though 
they  quickly  detect  the  slightest  motion,  they  lack  the  power  to  discrim- 
inate form;  the  fact  that  peculiarly  scented  baits  attract  fish  proves 
that  they  have  the  sense  of  smell;  and  that  they  possess  the  faculty  of 
hearing  is  evident  from  the  anatomical  Rtructure  of  the  head,  and  the 
fjEict  tiiat  in  smaU  ponds  and  preserves  they  are  often  called  to  the  shores 
by  a  whistle  or  a  belL  Their  fecundity  is  almost  incredible,  and  the 
voracity  of  some  of  them  most  rapacious ;  a  shark  has  been  known  to 
seek  for  prey  some  time  after  being  split  open  and  entirely  eviscerated ; 
he  evinces  no  mercy  for  any  living  thing  that  inhabits  the  waters. 

The  various  coast  and  fresh-water  fishes  are  described  imd  illustrated, 
with  their  haunts  and  associations.  The  commercial  fisheries  are  next 
taken  up,  and  the  character  and  extent  of  the  lake  and  the  coastwise 
fisheries  shown ;  the  value  of  the  mackerel  caught  and  cured  in  Massa- 
chusetts and  Maine  for  the  last  four  years  has  averaged  over  $0,000,000 
per  annum;  their  cured  cod-fish,  smoked  salmon,  and  halibut  Are  known 
in  most  of  the  markets  of  the  civilized  world,  and  sell  for  over  $4,000,000 
annually.  In  Chesapeake  Bay  1,600  vessels  and  6,000  men  are  annually 
employed  in  the  oyster  business,  and  it  is  estimated  tliat  50,000,000 
bushels  of  this  delicious  bivalve  are  taken  annually  on  the  coast  from 
Massachusetts  to  Virginia. 

A  very  full  account,  comprising  nearly  100  pages,  is  given  of  ancient 
and  modem  fish  culture,  with  ample  details  for  the  artificial  propaga- 
tion of  the  trout,  salmon,  and  other  fish.  The  work  closes  wiUi  an  ab- 
stract of  tiie  laws  of  New  York  and  the  Dominion  of  Canada  for  the 
protection  of  fish,  game,  and  insectivorous  birds. 

Thk  Amkrican  Stud  Book  :  Comprising  fall  Pedigrees  of  rU  the  imported  thorongb- 
bred  StaUionB  and  Mares,  witb  tneir  produce,  incmding  the  Arabs,  Barbs,  and  Span- 
ish Horses,  from  the  earliest  acconnt  of  racing  in  America  to  the  end  of  the  year  1867 ; 
also,  all  the  native  maros  cind  their  produce,  alphabetically  arranged:  and  pedigrees 
of  all  the  native  stallions  whoso  dams  have  no  names,  with  a  fcdl  and  (^pions  Index 
to  the  Produce  of  the  Mares.  By  S.  D.  Bruce,  editor  of  the  Turf,  Field,  and  Farm, 
8vo.,  C49  pages.    Chicago :  E.  B.  Myers  &  Co.    18Gi3. 

It  is  no  very  easy  task  to  determine  correctly  the  pedigrees  of  the 
blood-horses  of  America.  I^Ir.  Bruce  has  spent  twenty  years  in  gather- 
ing and  arranging  facts  on  the  subject,  from  public  and  private  records, 
and  has  sought  to  bring  to  light  Avhat  was  obscure,  and  to  prove  i>edi- 
grees  hitherto  received  with  doubt,  and  seems  to  have  possessed  great 
facilities  and  a  laudable  zeal  on  the  subject  He  says  that,  "bom  and 
reared  in  a  section  of  country  the  most  famous  for  its  horses;  thrown  in 
daily  contact  with  the  most  enthusiastic  breeders  of  thorough-breds : 
raising,  training,  and  running  them  himself,  his  knowledge  of  the  blood 
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horse  gave  him  confidence  to  pursue  this  study,  and  to  publish  the  re- 
sult of  his  labor  with  the  utmost  reliance  on  its  general  correctness. 

"  The  detailed  history  of  our  horses  is  shrouded  in  so  much  obscurity 
that  frequent  attempts  have  been  made  to  compile  an  American  Stud 
Book,  but  each  time  the  enterprise  has  been  abandoned  in  despair.  To 
search  out  the  hidden  roots  or. branches  from  the  parent  stems,  to  brush 
away  the  obscuring  clouds,  to  drag  the  lost  members  of  the  ancestral 
tree  firom  the  mire  to  which  carelessness  had  consigned  them,  to  restore 
every  root  and  branch  of  this  ancestral  tree,  to  eradicate  long-accepted 
error,  and  to  harmonize  fact  with  feet,  is  the  tedious  work  of  years  j  and 
such  has  been  the  labor  of  the  life  of  him  who  now  gives  this  the  first 
volume  of  the  American  Stud  Book  to  the  world.  None  but  those  who 
have  inquired  into  the  loose,  obscure  records  of  the  past,  have  any  idea 
of  what  a  herculean  task  it  has  been." 

The  result  of  Mr.  Bruce's  labors  is  an  immense  accumulation  of  fects 
from  the  private  records  of  nearly  every  breeder  of  unportxince,  from 
files  of  anti-revolutionary  newspapers,*  and  from  an  extensive  corre- 
spondence. The  work  is  arranged  on  the  plan  of  the  English  Stud  Book; 
it  is  handsomely  printed,  in  a  stately  octavo,  and  illustrated  with  twenty 
fine  engravings  of  celebrated  horses. 

Thb  Trottinq  Horsb  of  Abhsbica  :  How  to  train  and  driTe*  him,  with  BeminisoeaoeB 
of  the  Trotting  Turf.  By  Hiram  Woodmff.  Edited  by  Charles  J.  Foster,  of  WilkeaP 
Spirit  of  the  Times,  including  an  Introductory  Notice  by  George  Wilkes,  and  a  Bio- 
graphical Sketch  by  the  editor.     12mo.,  412  pages.    New  York:  J.  B.  Ford  &  Co. 

This  book,  is  prefaced  by  appreciative  sketches  of  the  author  by  Mr. 
Wilkes  and  Mr.  Foster.  ]Mr.  Woodruflf*' belonged  to  a  family  of  horse- 
men,^ his  father  and  brother  bein^  famous  ae  trainers  of  horses ;  and  has 
been  distinguished  for  his  success  in  training  and  developing  the  best  trot- 
ting horses  of  America.  Mr.  Wilkes  ascribes  to  him  "  the  development  oi 
the  American  trotter  to  it«  present  marvelous  pre-eminence  over  all  other 
bree<l8  of  horses  used  for  hai'ness  and  road  purposes.''  "  Those  who  know 
the  hiHtory  of  trotting  in  this  country,  and  who  recall  to  mind  the  aver- 
age speed  of  the  first  harness-horse,  when  Mr.  Woodruff  identified  him- 
self with  its  advancement,  will  not  hesitate  to  say  that  he  doubled  the 
value  of  the  original  element  on  which  he  workea,  and  at  the  end  of  a 
few  years  gave  a  great  animal  to  the  country  in  place  of  what  had  been 
only  a  good  animal  before.'' 

The  memoir  is  followed  by  practical  directions  on  rearing  colts,  the 
characteristics  of  different  breeds,  and  their  management  and  develop- 
ment as  trotters ;  with  sketches,  reminiscences,  and  gossip  connected 
with  the  principal  races  that  have  taken  place  in  the  United  States  in 
the  last  half  century. 

HoRSR  PoRTRAiTURB :  Embracing  Breedlne,  Rearing,  and  Training  Trotters,  with  their 
manag^ement  in  the  Stable  and  on  the  Track,  and  Preparation  Tor  Races;  inolnding 
Histories  of  the  Horse  and  Horsemen,  with  an  Appendix,  containing  the  pco^nnanoes 
of  Dexter,  and  a  Portrait  by  Scott.    By  Joseph  Cairn  Simpson.    12mo.,  468  pages. 

New  York :  Townsend  &.  Adams.     1868. 

The  subject-matter  of  this  book  is  well  described  in  its  ample  title- 
page.  It  is  filled  with  details  in  regard  to  the  breeding,  breaking,  and 
management  of  trotting  horses;  their  preparation  for  the  race-course, 
the  pedigrees  of  famous  racers,  suggestions  on  the  construction  ot 
stables,  the  proper  style  of  bits,  &c.  GHiough  rather  diffuse  in  style,  and 
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treating  incidentally  of  many  other  sabjectB  than  horsee,  the  work 
abounds  with  acceptable  infonnation  to  those  psurticularly  interested  in 
fast  trotters. 

The  Mulb  :  A  Treatise  on  the  Breeding,  Training,  and  Uses  to  which  he  may  be  pat 
By  Harvey  Biley ,  superintendent  of  the  government  oomJ,  Wasliington,  D.  C.  12mo. 
107  pagea.    New  York :  Dick  &.  Fitzgerald.     Id6a 

^^The  mole,  although  the  humblest  member  of  the  horse  family,  has 
been  a  useful  Mend  of  man,  and  has  served  him  faithfully  in  war  and 
peace.  If  he  could  tell  man  what  he  most  needs,  it  would  be,  kind  ta^eat- 
ment"  Mr.  Siley  has  given  the  public  a  short  treatise  on  the  breeding, 
care,  and  management  of  these  animals,  the  lesult  of  thirty  years'  expe- 
rience in  their  use.  As  humanity,  as  well  as  economy,  will  be  best 
served  by  kindness,  he  has  made  a  strong  plea  for  their  more  sensible 
and  judicious  treatment,  comprising  remarks  on  their  breeding  and 
raising;  how  colts  should  be  handled,  broke,  and  harnessed;  tiie  value 
of  kind  treatment ;  the  color  and  peculiarities  of  mules ;  how  they  should 
be  packed ;  their  physical  construction ;  their  diseases  and  proper  treat- 
ment. 

In  breaking  the  mule,  patience  is  the  great  essential.  ^^  Take  hold  at 
him  gently,  and  talk  to  lum  kindly.  Don't  spring  at  him;  dont  yell  at 
him ;  don't  jerk  him ;  don't  strike  him  with  a  club ;  dont  get  excited  at  his 
jumping  and  kicking ;  approach  and  handle  him  the  same  as  you  would 
an  animal  already  broken,  and  through  kindness  you  will,  in  less  than  a 
week,  have  your  mule  more  tractable,  better  broken,  and  kinder,  than 
you  would  in  a  month  had  you  used  the  whip ;  but  mides,  with  very  few 
exceptions,  are  bom  kickers.  Breed  them  as  you  will,  the  moment  they 
are  able  to  stand  up  and  you  put  your  hand  on  them  they  will  kick,  ft 
is,  indeed,  their  natural  means  of  defense,  and  they  resort  to  it  by 
instinct.  In  commencing  to  break  them,  then,  kicking  is  the  first  thing 
to  guard  against  and  overcome.  Careful  study  of  the  animal's  nature, 
and  long  experience  with  him,  have  taught  me  that  in  breaking  the 
mule  whipping  and  harsh  treatment  almost  invariably  make  him  a 
worse  kicker.  They  certainly  make  him  more  timid  and  afraid  of  you ; 
and  just  so  long  as  you  fight  a  young  mule  and  keep  him  afraid  of  you, 
just  so  long  will  you  be  in  danger  of  his  kicking  you.  He  must  be  con- 
vinced, through  kindness,  that  you  are  not  going  to  hurt  or  punish  him ; 
and  the  sooner  you  do  this  the  sooner  you  are  out  of  danger  from  his 
feet." 

Mr.  Biley  was  in  command  of  one  of  the  army  corrals  at  Washington 
during  the  rebellion,  and  man^  thousands  of  mules  were  annually 
passed  under  his  inspection ;  this  gave  him  firequent  opi)ortunities  for 
ascertaining  the  best  color  of  the  animal,  many  considering  Uiis  a  point 
of  importance ;  but,  with  the  exception  of  the  cream  colored,  he  thinks 
this  no  criterion.  Mules  of  cream  color  are  apt  to  be  soft;  they  lack 
strength  and  can  stand  but  little  hardship,  particularly  those  that  have 
a  white  ritin :  iron  grays  are  considered  hardy;  "  avoid  spotted  or  dap- 
ple mules ;  tney  are  the  very  poorest  animals  you  can  get ;  they  cannot 
stand  hard  work,  and  when  once  they  get  diseased  and  begin  to  lose 
strength  there  is  no  saving  them ;  they  have  generally  bad  eyes,  and  in 
the  heat  and  dust  of  summer  many  of  them  go  blind,"  snow  white 
mules  are  about  as  useless.  In  selecting  mulesi,  look  well  to  the  age, 
form,  height,  size  of  bone  and  muscle,  and  disposition.  Get  these 
right,  and  you  will  have  a  good  animal ;  mare  mules  are  more  safe  and 
trusty  under  the  saddle,  and  are  better  than  a  horse  mule  tor  team  pur- 
poses.   Mules  are  not  so  apt  to  get  frightened,  lose  their  senses^  and 
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run  away,  as  is  the  case  with  horses.  A  horse  that  has  once  ran  away 
is  never  safe  afterward^  but  bring  a  mule  back  in  snch  a  case,  and 
generally  he  will  not  do  it  again ;  his  sluggish  nature  does  not  incline 
him  to  such  tricks.  As  a  general  thing,  mules  are  not  so  well  adapted 
for  use  in  stages,  omnibuses,  and  city  railroads  as  horses,  mainly  be- 
cause tiiiose  having  charge  6t  them  lack  exx>erience  in  their  manage- 
ment. But  they  will  do  good  service  on  the  prairies  supplying  our 
army,  towing  canal-boats,  and  hauling  cars  inside  of  mines,  where  they 
can  jog  along  and  take  their  own  time  patiently.  Such  employment 
soon  breaks  down  the  spirit  of  a  horse  and  renders  him  useless. 

Mr.  BUey  closes  his  book  with  a  chapter  on  the  diseases  of  mules, 
(which  are  not  materially  different  ttom  those  of  horses,)  with  their 
proper  remedies  and  modes  of  treatoient. 

Tu  DiBBAflES  OF  Shkbf  ExFLADnm  ANB  Debcbjbed  I  With  proper  Bemedies  to  pxe- 
yent  and  care  the  same.  By  HenryClok,  V.  S.  12mo.,  146  pages.  Philadelpnia : 
Clazton,  Bemsen  dt  Haffelfinger.  18ua 

Mr.  Olok  is  a  graduate  of  the  royal  college  at  Berlin,  Prussia,  and  was 
veterinary  surgeon-in-chief  of  the  United  States  army  during  the  hMbe 
reb^on.  He  gives  a  description  of  aU  the  important  diseases  of  she^, 
eixtemal  and  intemaL  and  of  their  treatment  and  prevention.  Most  of 
the  diseases  he  has  observed  and  treated  himself^  and  their  description 
and  the  directions  for  their  cure  and  prevention  are  based  substantially 
on  his  own  observation.  A  few  pages  at  the  dose  of  the  book  are  de- 
voted to  some  of  the  worst  diseases  of  cattle,  including  the  pleuro-pneu- 
monia,  or  rinderpest,  ascribing  its  spontaneous  formation  to  several  Ytary 
difBerent  causes,  as  the  unfavorable  influence  of  the  atmosphere,  espe- 
cially during  the  spring,  mostly  in  changeable,  cold,  and  damp  weather, 
when  the  animals  take  cold ;  to  permanent  feeding  with  artincial  food ; 
to  spoiled  food,  such  as  sour,moldy^  musty  hay,  rotten  roots  or  bulbs; 
to  drinking  unclean  water ;  to  keepmg  them  without  exercise  or  motion, 
especially  m  overorowdiBd  stables;  to  careless  attendance  to  the  animal, 
and  want  of  cleajuing  the  stables :  to  the  importation  of  untanned  hides, 
&c;  to  cattle  imported  from  otner  countries,  particularly  in  times  of 
war;  and  to  low  pastures  witli  marshy  bottoms. 

That  destructive  disease,  the  sheep-pox,  and  the  troublesome  malig- 
nant foot  rot,  formerly  so  ruinous,  are  fully  discussed,  llie  former 
disease  may  appear  at  any  season,  like  the  human  small-pox,  and  inde- 
pendently of  all  exterior  influences  or  of  the  individual  constitution  of 
the  animal,  attacking  young  as  well  as  old,  healthy  as  well  as  sick  ani- 
mals. Its  devastations  have  been  enormous ;  out  of  8,000,000  of  sheep 
in  Hungary,  150,000  are  said  to  have  been  destroyed  in  one  year;  and 
it  was  officially  reported  that  the  loss  amongst  herds  in  Austria,  aggre- 
gating about  16,000,000  of  sheep,  was  not  less  than  400,000  per  annum. 
TbdB  official  report  was  made  before  vaccination  for  sheep-pox  had  been 
introduced.  After  these  enormous  losses,  this  remedy  was  thought  of; 
and  since  its  introduction  sheep-pox  has  ceased  to  be  a  perpetual  plague 
to  whole  countries,  and  only  occurs  amongst  single  herds  or  in  limited 
districts. 

The  malignant  foot  rot  formerly  occasioned  great  loss  among  the 
best  Spanish  Merinoes,  with  which  the  disease  was  most  common,  but 
less  so  with  half-breeds,  and  least  with  common  sheep ;  the  more  com- 
mon kinds  being  less  liable,  because  their  wool,  skin,  and  hoo&  are  of 
coarser  texture ;  while  the  delicate  frame  of  the  Merino  is  not  so  well 
fitted  to  resist  the  disease.  Wet  summers,  or  other  causes  which  tend 
to  soften  the  daws,  as  heat  and  moisture  combined,  orwhen  sheep  stand 
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closely  together  on  warm  dnng  in  a  stable,  facilitate  the  spread  of  the 
disease,  the  seat  of  which  is  in  the  capsule  of  the  claw.  In  its  milder 
form  it  affects  only  the  parts  above  the  capsule  of  the  hoof,  seldem  at- 
tacking the  latter.  Numerous  remedies  are  applied  to  the  extirpation 
of  this  disease,  including  the  application  of  different  acids  and  caustics; 
but  although  such  sometimes  effi^ct  a  cure,'  they  generally  retard  it,  are 
expensive,  paiuftd,  and  difficult  to  apply.  The  proper  mode  of  treat- 
ment is  to  cut  out  with  a  shaip  narrow  knife  all  the  loose  horn  which  is 
separated  ftx)m  the  hoof  and  is  suffused  with  matter ;  the  object  being 
to  lay  bare  the  diseased  suppurating  substances,  and  to  destroy  the 
infectious  matter  on  them ;  for  this  purpose  chloride  of  lime  is  the  most 
rapid  and  efficacious  of  all  remedies.  It  should  be  applied  to  the  dis- 
eased surfaces,  the  cleft  filled  with  tow,  and  a*  bandage  applied  to  pro- 
tect the  hoof  from  dangerous  external  irritation.  The  diseased  hoofs 
should  be  inspected  daily,  covered  with  chloride  of  lime,  and  bandaged 
anew  if  necessary.  If  a  diseased  spot  is  discovered  which  escaped  no- 
tice before,  a  portion  of  the  newly-formed  hoof  must  be  again  removed 
with  a  knife.  Two  or  three  applications  are  generally  sufficient  for  a 
cure.  The  pain  and  lameness  soon  disappear ;  tiie  skin  becomes  thicker 
and  more  compact,  every  day  forming  the  new  horn.  The  foot  rot  being 
a  purely  local  disease,  general  treatment  and  internal  remedies  are 
wholly  useless.  Good  and  copious  food  and  occasionally  salt  licks, 
mixed  with  wormwood,  tar,  or  oil  of  turpentine,  are  recommended. 
When  the  lameness  has  disappeared  and  a  firm  horn  be^  renewed, 
the  sheep  can  be  returned  to  the  healthy  flock,  after  being  made  to  walk 
tiirough  chloride  of  lime  water,  say  by  filling  a  long  trough  with  cold 
water,  into  which  a  pound  of  chloride  of  lime  is  poured  for  every  pail  of 
water,  and  fenced  in  at  the  sides  by  a  hurdle.  Any  vims  dinging  to 
the  hoof  is  thus  destroyed. 

Veterinary  science  has  probably  made  greater  progress,  in  both  theory 
and  practice,  in  the  last  thirty  years,  than  in  all  preceding  time.  Mr. 
Clok  describes  the  causes  and  remedies  of  the  various  diseases  peculiiur 
to  sheep  in  a  style  intelligible  to  non-professional  readers,  and  closes 
with  advice  to  all  farmers  and  cattie  owners, "  to  help  themselves  when 
possible,  and  employ  a  veterinarian  in  other  cases.'' 
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The  following  list  of  American  works  on  agriculture  and  rural  affiiirs 
has  been  prepared  with  care,  and  will  be  found  as  full  and  accurate  as 
the  nature  of  the  case  admits.  Beports  on  the  geology  of  nearly  all  the 
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writers: 


Kwae  of  ftnthor. 


Adair,  n.L 

Adamt,  Daniel... 
Adlaxn,  John... 
Ansais,  Louis.. 
Allen,  narrison.. 
AUen,  JohnF.... 
Do , 


AllMi,Le 


LewlaF.. 


Do 

Do 

Allen,  B.H.&  Co- 
Allen,  Biohard  L. 

Do 


Auderaou,  C.  F. . 

AnderMu,  James 
Appert,  II 

Annstrong,  Jolm , 

Andnbon,  John  J, 

Do 

Do 

Do 

Do 

Baird,I.  P 

fiaker,  Charles  B . 


Title  and  description  of  work. 


New  system  of  Bee-Keeping;  with  improved  Methods 
of  Artificial  Swarming.  8vo 

The  A«:ricaltnral  Beac^r :  For  Schools.  13mo 

Memofi*  on  tho  Cnltivation  of  the  Grape.  12mo 

Methods  of  Stndy  in  Natnral  History.  18mo 

Monoj^ph  on  the  Bats  of  North  America.  8vo 

Practical  Treatise  on  the  Culture  of  the  Grape.  13mo. 

Victoria  B^a,  cnltore  of  the  Groat  Amoiican 
Water  LUy,  folio 

The  American  Herd  Book.  8  toIs.,  8vo 

Address  before  the  United  States  Agricnltnral  So- 
ciety. 8vo 

Bnral  Architecture :  Bliistrat^d.  12mo 

A  merican  Cattle :  their  History,  Breeding,  Sco.  12mo . 

ninstrated  Catalogue  of  Agnculturol  Iiiiplements. 
8va. 


Domestic  Animals:  their  Histoxy,  Breeding,  Stc 
12mo 

The  American  Farm  Book:  Hlustrated.  12mo 

American  Agricultural  Annual  for  1868.  12mo 

American  B&d  Fancier:  How  to  raise  Birds  of  all 
varieties.  ISmo. 

The  American  Fruit  Book :  Directions  for  raising 
the  best  varieties  of  Fruit.  18mo 

The  American  Faiiner's  Cyclopaedia  of  everything 
relating  to  American  Farming.  8vo 

The  American  Farmer's  New  and  Universal  Hand- 
book. 8vo 

The  American  Fowl  Breeder.  18ma 

The  American  Florist's  Guide :  Every  Lady  her  own 
Flower  Gardened.  ]2mo 

American  Husbandry :  Soil,  Climate,  &c.,  with  the 
Advantages  and  Disadvantages  of  Settling  there, 
fi  vols.  8vo 

The  American  Bose  Cultnrist ;  with  a  List  of  the 
best  varieties.  I2mo 

American  Villa  Architecture :  How  to  build  in  tho 
Country 

Essay  on  Quick  Lime  asaManure.  13mo 

The  Art  of  preserving  Animal  and  Vegetable  Sub- 
stances. IShno 

Treatise  on  Agrionlturei  with  Notes  by  Jesse  BneL 
12mo - 

The  Birds  of  America,  from  Original  Drawings.  4 
vols,  folio 

Ornithological  Biography  of  the  Birds  of  tho  United 
States.  0  vols.,  8vo , 

The  Birds  of  America ;  with  a  Description  and  Com- 
plete niustration'of  each.  7  vols.,  8vo 

Viviiwrous  Quadrupeds  of  North  America.  3  vols., 
8vo.. 


The  Qnadropeds  (ft  North  America.  3  vols.,  8vo. . 

The  Mammals  of  North  America.  4to 

Practical  and  Scientiflc Fruit  Culture.  ISmo.... 


Place  and  date  of 
publication. 


Cindmiatii, 

Boston, 

Wnahington, 

Boston, 

Washini^ton, 

New  York, 

Boston, 
BuHhlo, 

Albany, 
New  York, 
New  York, 

Now  York, 

New  York, 
New  York, 
New  York, 

New  York, 

New  York, 

Now  York. 

Philadelphia, 
Boston, 

New  York, 


London, 

Now  York, 

New  York, 
Boston, 


1867. 
1824. 
1883. 
18^ 
1864. 
1853. 

1854. 
18464i6. 

1849. 
18K. 

JS6d 

186& 

1850. 
1850. 
18Ga 

1851. 

1840. 


1857. 
1850. 

185a. 

1773. 

185U. 

1853. 
179D. 


New  York, 
Albany, 


1812. 

1830. 

1888-40. 

Philadelphia,  1831-30. 

New  York,  1844. 

New  York,  1846-53. 
New  York,  6*52-54. 
Philadelphia,  1850. 
Boston,  1866. 
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American  worki  im.agrUmUurej  4^ — Ckmtiniied. 


Name  of  Mithor. 


Title  and  deMription  of  work. 


FUoe  and  date  of 
pnMication. 


Barelay.H 

Bannmi,  H.  I<. . 
Bamwell 


Bany.P. 


BartlettC.L 

Bartom^m.  P.  C. 


Bartram,  John. 


BartEam,  'Vf flUam. 
Beatty,  Adam..  . 


Da 

Book,  LewiB  C. 


Beeoher,  Catbcrine  E.. , 
Beecker,  Henry  W.... 
Bemm^CU 


Do 

Benton  &  8. 7.  Bany.. 

Beneaod,  Thebant  de . 


Beran,  Edward,. 
Bigelow,  Jacob.. 

Do 

Bigelow,  Dr..... 
Binos,  John  A. 


BUcklock,  Ambrose.. 

Blake,  John  L. 

Do 


Do. 


Bland,  T.  A 

Blodget,  Lorin 

Bokumf  Henoann. 

Boardman,  S.  L 


Bommers,  Prof 

Bonaparte,  Cbarlea  L. . 


Bordley,  J.  B.. 
Do 


Do. 
Do. 

Do. 
Do. 


Boaan^J.A. 


BoaweU 

Breck,  Joseph.. 


Breoil,  ADa. 


BriekeUfJohn 

Brideman,  Thomaat. 
^Sq. 

Do 

Do 

Do 


Bright,  Wm.. 


Afrionltiiral  Tour  In  tiie  United  Statea  and  Canada. 

ISmo 

TheFarmer'aOwnBookofBeceiptB.  lemo 

The  Game  Fiah  of  the  Kortbem  Statee  and  Canada. 

12mo 

Treatiae  on  the  Froit  Garden :  Pbuitlng,  Pruning, 

Tending,  and  Gathering.  12mo 

Gnano  as  a  MaDnre;  its  History  and  Economy.  8to. 

TheFloraof  North  America.  Svols.,  4to 

A  Description  of  the  Indigenoos  and  Natnral  Plants 

within  ten  nilea  of  Phifidelphin.  STols^lSmo — 
Travela  through  PennaylTania  to  Canada:  Observ»- 

tloBson  the  Inhabitants,  Climate,  Sofl,  Productions, 

Ac 


Trarels  throng  the  CaroUaas.  Florida,  and  G^eocgia : 
Describing  their  Natural  Productions.  9n> 

Soathem  wAj;ricaltaTe :  Essays  on  the  Caitae  ef 
Com,  Tobacco.  Wheat,  &c  12mo 

Easaya  on  Pracoeal  Agriooltore.  ISmo 

The  Botany  of  the  United  States  north  of  Yirsinia; 

,  a  description  of  Floworing  and  Fern-like  plants. 
12mo 

The  Family  Becoipt  Book.  Svo 

Fruits,  Flowers,  and  Farming.  19mo 

The  American  JPoulterer's  Companion :  Dlnstrated. 
ISmo 

The  Babbit  Fancier:  The  Breeding.  Bearing,  and 
Diseases  of  Rabbits.  IStaio. 

A  Statistical  View  of  the  number  of  Sheep  in  New 
England.  New  York,  Pennsylvania,  and  some  of 
the  Western  States.  18mo 

The  Tine  Dresser'a  Manual,  Theoretical  and  Practi- 
oaL  8to - 

Treatiae  on  the  Honey  Bee.  8yo 

American  Medical  Botany :  Dlnstrated.  3  toIs.,  8vo 

The  Plants  of  Boston  and  rloinity.  ISmo 

Catalogue  of  the  Medicinal  Plants  of  Ohio.  8to 

Treatise  on  Practical  Farming.  8to. 

Treatise  on  Sheep  I  withaChaptsr  onWooL  B4mo 

Agriculture  for  Bcnools.  12mo 

Family  Text  Book  for  the  Country,  or  the  Ftaruor 
at  Home.  Wmo 

The  Farm  and  Fireside:  Half-hour  Sketches  of 
Country  Life.  12mo 

The  Western  Farmer's  Bnral  Companion.  9wq 

CUmatology  of  the  United  States.  8va 

The  Agnciiltnre,  Mineralogy,  ^ko.,  of  Tennessee. 
18mo 

The  Agriculture,  Natural  History,  and  Indnstry  of 
Kennebec  County,  Maine.  8re 

Method  of  making  Tarlona  manures.  18mo. 

Natural  History  of  the  Birds  of  the  United  States, 
not  given  by  Wilson ;  with  Dlnstrationa.  4  vols., 
foUo :. 

Comparative  View  of  the  Crops  of  Htnglaad  and 
Maryland.  8vo 

SketcnesofaBotatlon  of  Crops  and  other  X«ral Mat- 
ters. 8vo 

Treatise  en  Countiy  Habitations.  Bvo 

Essays  and  Notes  on  American  Hnabandr^  and  Su- 
ral Affikira.  8vo 

Treatise  on  the  Culture  of  Hemp.  8vo...» 

Queries  on  the  Nature  and  Pilndples  of  Tegetation. 
8vo 


IMS. 
1839. 


Edinburgh, 
Boston, 

New  York, 


New  York, 

Boston,  1860. 

PhihidelphiA,  18184M. 

1818. 


1791. 

PUladelphia,      1791. 

New  York.         IBC 
"•.Xy., 


MaysviUe,! 


New  York,  1848. 

New  York,  1846. 

New  York,         1898. 


New  York, 
NewYoik, 


Travels  in  Loolsianft ;  its  Plants  and  Ifatoral  His- 
tory. 2  vola^8vo 

The  Poultry  Yard  as  it  should  be.  ISmo 

The  Flower  Garden ;  describing  the  Management 
of  Ornamental  Plants.  IShno 

Vineyard  Cnltore;  with  numerous  Notes  and  Ad^^ 
tatlons  to  American  Culture,  by  J.  A.  Warder. 
ISmo. 

The  Natural  Histoty  of  North  Carolina,  ivo 

The  Complete  Flonat's  Guide.  ISmo 

TheEitohen  Gardener's  lastrootur.  ISmo 

The  Young  Gardener's  Assistant.  ISmo 

The  Fruit  Cultivator's  Manual.  Itmo 

The  Aniierican Gardener's  Assistant:  Bevised  by  & 
Ed  wards  Todd.  ISmo 

Single  Stem,  Dwarf;  and  Benewal  qraten  of  Qmpe 
Culture.  16mo 


189T. 
1867^ 

1837. 


PhOadslpUA,  1M2. 

Philadelphia.  184S. 
Boston,            18184a 

Boston,  1840. 

Columbus,  1849. 

FrodTcfn^Md.,  1801. 

NewYort,  1843. 

New  York,  1851. 


KewYork, 

New  York. 

IndianapoHa, 

Philade^^ 


18». 


1867. 
18CT. 


Philadelphia,      1868. 


Augusta, 
New  York, 


1868. 
1860. 


Philade^hia,  18S5-33. 

Philadelphia.      1784. 

Philadelphia,      1797. 
[Philadelphi*.]    1798. 

Philadelphia.      1790. 
[Philadel]^]    1790. 

[Philadelphia,]    1800. 

London,  177L 

New  York. 

New  York, 

CtDcinnati, 
Dublin, 
New  York, 
New  York, 
New  York, 
New  York, 

New  York, 

Hew  York, 


1867. 


1867. 
1737. 

1890. 
1847. 
18S7. 

186L 
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AsMiioan  works  <m  agriculture,  ^. — Contmned. 


» of  Mithor. 


Title  and  dMoription  of  work. 


FUoeand  date  of 
paUioation. 


Brinckle,  TTm.  H... 
Brooks,  Charlea 

Brown,  O.P 

Browne,  Daniel  J... 

Do 

Do 

Do 

Do 

Do 

Browno,  Peter  A. . . . 
Do 

Baohonanf  Bobert . . . 

Bnel,  Jes^e 

Do 

Biilat,  Kobert 

Do 

Do 

Banker,  Timotby.  \ 
fBev.  Wm.  CUft.)  i 
Barley,  Jamea 

Burr,  Fearing,  Jr. . . . 

Bwuham,  O.  F 

Bushy,  James 

Botler,  Francia 

Bmtler,  Frederick..  . 

Caixd,  Jamea 

Campbell,  J.  It...... 

CwAdeao,  H.De..... 
Carey,  Henry  C .— .. 

Canon,  J 

Casey,  J.  P. 

Cassin,  Jobs 

Cateeby,  Mark 

Do 

Chapin,  L.D 

Ckaae,  C.  T 

CkMimont,  J.  Leray 

Child,  Da^idL...... 

Chorlton,  Wm 

Do 

Obiistie,  A.  J 

Christie,  Darid. 

Do 

Do 

Church,  Edward 

Clark,  John  T.C.... 

Clarke,  Jolm , 

CleaTeiand,  Parker. 

Clok,  Hen^ 

Coat©8,  B.  H 

Cobb,  Jona.  H 

Cobbetfc,'Wm..: 

Do 

Coke,  H.B. 


Bemarks  on  Bntonudogy,  in  refsienee  to  Agricnl- 
tnre.  8vo 

ElemenU  of  Ornithology,  and  Introdoction  to  its 
study.  8vo. 

The  Complete  Herbalist,  lihno 

SylTa  Americana:  A  Treatise  on  the  Forest  Trees 
of  the  United  States:  Dlnstrated.  8vo 

The  Trees  of  America,  scientifically  and  popularly 
described:  Dlostratea.  6vo 

American  Pooltry  Yard.  12mo 

The  American  Bmi  Fancier.  12mo 

The  American  Mock  Manual :  On  the  Nature  of  the 
leading  Principles  of  Agricnlture.  13mo 

Memoir  on  Indian  Com:  To  wlilch  is  added  "Bar- 
low's HastT  Pnddlng" 

Essar  on  Hau*  and  Wool :  Breeding  Sheep,  ^i^o.  4to. 

An  Essay  on  Indian  Com.  8yo 

Cultivation  of  the  Grape;  with  an  Appendix  con- 
taining N.  LongwortFs  Directiona  for  Cultirating 
the  Strawberry.  12mo 

The  Farmer's  Companion:  Basays  on  AjBorican 
Hnebaodry ;  with  Useful  Tables.  l2mo 

The  Farmers  Instructor :  Bssays  and  Hinta  on  the 
Management  of  the  Farm  and  Garden.  S  yoU., 
lamo 

The  Family  Kitchen  Garden.  13mo 

The  Culture  of  the  Rose :  Describing  the  Beat  Ta- 
rieties.  8vo 

The  American  Flower  Gardm  Directory.  13mo 

Papers  on  Yankee  Farming:  From  the  American 
Agriculturist.  12mo 

Grapes  and  Wine:  A  Yiait  to  France  and  Spain. 
18mo 

The  field  and  Garden  Vegetables  of  America.  Syo.  . 

History  of  the  Hen  Fever.  ISmo 

Gmpesand  Wine.  12mo 

Treatise  on  Breeding,  Crossing,  and  Training  Dogs. 
15lmo 

The  Farmer's  Manual :  A  plain  Treatise  on  Hus- 
bandry. 18mo 

Prairie  Farming  in  America ;  with  Kotes  on  Can- 
ada and  the  united  States.  13mo 

^^ntt.1  of  Scientific  and  Practical  Agriculture, 
lamo 

Treatise  on  Grape-Culture 

Harmony  of  the  Agricultural,  Manufacturing,  and 
Commercial  Interests.  8vo 

Illustrations  of  Medical  Botany.  SroISM^to 

Tr<^tise  on  the  Yarioua  Forma  of  the  Boots  of 
Flowers 


Synopsis  ofNorth  American  Ornithology.  8vo. 
Natural  History  of ''      "       -«    •-     —  ^-»^- 


of  Carolina,  Florida,  and  the  Baha- 
mas. 9  vols.,  (olio 

The  Trees  ana  Shrubs  of  North  America  adapted  to 
the  Climate  of  England.  4to 

The  Vegetable  Kingdom ;  or  Hand-Book  of  Plants 
and  Fruits.  lOmo 

The  Prairie  Fruit  Cultnriat:  For  the  Northweat 
16mo 

Present  Condition  of  Agriculture^  at  Home  and 
Abroad.  8vo 

Culture  of  the  Sugar  Beet  13mo 

The  Cold  Grapery ;  or  How  to  grow  Grape*  under 
Glass.  12mo 

The  Grape-Grower's  Guide.  12mo 

The  Agricultural  Interests  or  Canada.  12mo 

The  G^lofv  of  the  West  and  Southwest.  Bro. 

Cotton  is  King ;  its  Bdations  to  Agriculture  and 
Commerce.  12mo 

The  Chemistry  of  Agriculture.  12mo 

Treatise  on  the  Culture  of  the  Suflnr  Beet.  IQmo — 

The  Amateur's  Guide  and  Flower  Garden  Directory. 

Treatise  on  the  Mulberry  Tree  and  Silk  Worm.  12mo. 

Agricultural  Queries  ;(tothe  Farmera  of  Maine.]  8vo. 

The  Diseases  of  Sheep;  Cattle  Epidemica.  13mo 

Bemarks  on  the  Larvm  of  the  Hessian  Fly.  Ifimo — 

Manual  on  the  Culture  of  the  Mulberry  and  Silk 
Worm.  12mo 

A  Year's  Residence  In  the  United  States.  ISmo 

The  American  Complete  Gardener.  ISmo 

Treatise  on  Domestio  Poultry.  18mo 


Philadelphia,      ISSL 


Boston, 
Jersey  City, 


Boston, 

New  York, 
New  York, 
New  York, 

New  York, 

New  York, 

Philadelphia, 

Philadelphia, 


Cincinnati, 
Boston, 


Boston. 
New  York, 

Philadelphia, 
Philadelphia, 

New  York, 

New  York, 
Boston, 
Boston, 
New  York, 


1817. 
1867. 

18S8. 

1846. 
18S0. 
18S1. 

1891. 

1856. 
1853. 
1837. 


18Si. 
1830. 


1840. 
1858. 


1844. 
1851. 


1848. 
1864. 
1855. 
1846. 

1856. 


New  York, 

Weatkenifie]d,Ct.,'SL 

New  York,         18S6. 

Philadelphia. 
Augusta,  Ga., 

New  York, 
Philadelphia, 

Baltimore, 
PbUadelphia, 

London, 

London, 

New  York, 

Chicago, 

Albany, 
Boston, 

New  York, 
New  York, 
Montreal, 


189. 

1891 

1847. 

1891. 
1656. 

1754. 

1733. 

1843. 

18S6. 

1886. 
1840. 

1853. 
1856. 
1881. 


Rossville,  Ohio,  1848. 

Cincinnati,  1855. 

Northampton,M8.,*37. 
Washington,  1856. 
iphia,      1839. 

1837. 

1868. 

1814. 


PhUadelphia, 
[PorUand,] 
Phlladolphia, 
Philadelphia. 


New  York, 
New  York, 
New  Y<ffk. 


18». 
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Awtericam  wcrkt  on  agrionUmre,  ^— Contmued. 


Nhom  of  Mithor. 


Title  tnd  datoriptido  of  work. 


PlAoe  and  date  of 
paMication. 


Colo,  8.  W 

Do 

Golinan,  Henry — 

Do 

Do 

Do 

Comstook,  John  L. 
Gomitock,  T.  G. .. 
Do 

i^d 
Um,1 

Do 

CooltajLHarriet 
Coze,  wmiAm.. 

CroTeooeur,  J.  H.  St  Johnde 
Creiaire.  T.  F. 

Ciutit,a.W.P 

Dedd,  George  H. 

Do 

Do 

Do. 

Dna,  Saaniel  L. 

Do 

Diriii^toii,  Wm. 

Do!;ii;;i;i;r.;.";;;; 
Do 

DftTlt,  Hiiiii]ihr«7,  Jr 

DeTU,H.& , 

Deene,  Semoel 

Dewboni,  H.A.8.......... 

DeCandno,  A. 

Dennieton^G. 

Derby,  John 

Dickenon,M.W 

Diftunell,  J 

DlsHL  Edmund  8. 

Downing,  A.  J 

Do. 

Do 

Do 

Do 

Draper,  J.  W 

Drown,  Solomon ....... .... 

Drown,  William 

Dnoatel,  JolioaT 

Da  Hays,  Charlee 

Dnponcean,  P.  8 

Dolocir,  J.  J.... 

Dwyer.  Charlee  P 

Bakin,J.R. 

Saetwood,B. 

Baton,  Amoe,    (and  John 

Wright) 

Bdgar,  Patrick  N 

Elder,  W 

motJkred 


Treatiae  on  the  Diseases  of  DomeetioAnimalA.  16mo. 

The  American  Froit  Book.  ISmo 

Agricolturallntereets of  Massachusetts.  8to 

Agricoltore  of  the  United  States.  Sro 

Agricnlture  of  France,  Belgiom,  Holland,  and  Swits* 

erland.  8to 

Enropean  Agricoltore  i  From  Personal  Observations. 

a  vols.,  8vo 

Readings  on  Zoology.  12mo 

Practical  Treatise  on  the  Silk  Wonn.  12mo 

Complete  Hannal  of  Flower  Gardening.  12mo 

Treatise  on  the  Rinderpest 

Country  Life;  Horticnltnre.LandscapeGardening.&o. 
Principles  of  Botany,  as  exemplified  in  the  Cr^-pto- 

gamla.  12mo 

The  Plant  Ulostratioii  of  the  Organic  Life  ot  the 

Apttn^i,  i2mo 

What  may  be  leaned  fhnn  a  Tree.  8vo 

Cnltivation  ot  Froit  Trees,  and  Management  of 
Orchards  and  Cider.  8to 

Letters  fhnn  an  American  Farmer.  8to 

The  Katoral  Wealth  of  Calllbmia;  iU  AgricolUire, 
Ac.  8to 

ThelmportanceofEnoonraglng  Agricoltore,  fto.  8yo. 

Advocate  of  Yeterinarv  Reform,  &c.  8vo 

Every  Man  his  own  Cattle  Doctor.  ISmo 

Anatomy  and  Physiology  of  the  Horse.  8vo 

Practical  Observations  on  the  Diseases  and  Lame- 
ness of  Horses.  ISmo 

Muck  Mannal,  for  the  Use  of  Farmers.  ISmo 

Essay  on  Manorea.  iSmo 

Agricultoral  Botanv.  13mo 

Airioultoral  Chemistry.  ISmo 

Flora  Cestrioa ;  the  Plante  of  Chester  Co.,  Pa.  ISmo. 

American  Weeds  and  Useftil  Plants;  revised  by 
Prof.  Geo.  Thnrber.  ISmo 

The  Cause  and  Core  of  the  Potato  Disease.  8vo 

A  Text  Book  of  Agricnltnre.  I5hno 

The  New  England  Fanner,  or  Georgioal  Diction- 
ary. 6vo 

Monograph  of  the  Camelia.  8vo...: 

An  Essay  on  Grape  Culture.  ISmo 

An  Essay  on  Grape  Culture  in  Steuben  Co.,  K  Y.  ISmo 

Manual  of  Botany.  ISmo  

Report  on  the  Cypress  Timber  of  Mississippi  and 

Influence  of  Climate  In  North  and  South  America, 
with  Agriooltnral  and  laothermal  Maps  of  North 
America.  8vo 

Treatise  on  Ornamental  and  Domestic  Poultry.  ISmo. 

Rural  Essays;  with  Memoir  by  Geo.  W.  Curtis,  dvo. 

Architecture  of  Country  Houses;  their  Furniture, 
Stc  8vo 

Cottage  Residenoes ;  their  Gardens  and  Grounds.  8vo. 

The  Fruits  and  Fruit  Trees  of  America.  ISmo 

The  Theory  and  Praotioe  of  Landscape  Garden- 
ing.  8vo y 

Domestic  Animals ;  A  Manual  ot  Cattto,  Horse,  and 
Sheep  Huabandry.  Uhno 

Trtsatise  ou  the  Foroee  that  Produoe  the  Organisa- 
tion of  Plante.  ISmo 

The  Farmer's  Manual  ISmo 

Compendium  of  Agriculture.  ISmo 

The  Geology  of  Maryland.  8vo 

Treatise  on  the  Peroheroo  Horse;  translated  finom 
the  French.  ISmo 

Essay  on  the  Culture  of  80k.  ISmo 

The  American  Vine  Dresser's  Guide.  ISmo 

Transactions  of  Dutchess  Co.,  N.  Y.,  Agricultural 
Society.  ISmo 

Economic  Cottage  Builder.  8vo 

Rudiments  of  Grape  Culture.  ISmo 

Complete  Manual  for  the  Culture  of  the  Cran- 
berry. ISmo 


Botany  of  North  America.  ISmo 

The  American  Race  Turf  Register  and  General  Stud 

Book.  8vo 

The  American  Cottage  Gardener.  IShno 

Essays  on  Field  Huabandry  in  New  England  in 

1747.  ISmo 


New  York.  1850. 

New  York,  1«57. 

BootoQ,  1838. 

New  York,  1841. 

1848. 


Boston.  18S0, 

New  York,         1853. 
Hartlbrd,  1839. 

Philadelphia,      1844. 
New  York,  1867, 

1850. 


Philadelphia,  1853. 

Philadelphia,  1855. 

New  York,  1850. 

Philadelphia,  1817. 

'  -^  -  178S. 


SanFtandsoo,  1868. 
Alexandria,  1806. 
Boetcn,  1850. 

New  York,         1857. 
1857. 


New  York.  18S8. 

LowdL  185L 
New  York. 

Phfladelphia,  1847. 

PhiUdelphla,  1847. 

Philadelphia.  18S3. 

New  York,  1890. 

New  Bedford,  18S5. 

New  York,  1850. 

Woroeater,Maaa.lTM. 

Boston,  1838. 

Albany,  1865. 

Albany,  1869. 

Macon,  Oa.,  1841. 

Philadelphia,  1848. 


New  York, 
New  York. 
New  York, 

New  York, 
New  York, 
New  York, 

New  York, 

New  York, 

New  York, 
Providence, 
Providence, 
AnnapoUs, 

New  York, 

Philadelphia, 

Clneinnati, 


1867. 
1890. 
1650. 

1850. 
185S. 
1857. 

1860 

1858 

1844. 
18S8. 
1894. 
1838. 

1666. 
1830. 
18S6. 


Ponghkeepela,  1807. 

BufiSla  1856. 

UttleRock,  1808. 

New  York,  1896. 

Albany,  1833. 

New  York.  1833. 

Philadelphia,  1849. 

New  York.  1751 
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Ameriotm  works  ^  o^rioMltere,  «f>o.— Contluaed. 


Naiae  of  author. 


Bliot,  Jared 

Elliott,  Charles  W.... 

Elliott,  Daniel  G 

EUiottF.Il. 

Do 

Do , 

Elliott,  Stephen 

Eltaworth,  H.  W 

Do 

Do 

Do *... 

Emhury,Hn. , 

Bmenon,  G«o.  B...... 

Emeraon,  Ctonverneor, 
BmmonflLEbeneKer . . . . 
Enfield,  ildward 

EntB,J.T. 

Eapy.JameaP 

Bvana,  Wm.  J 

Ererett,  DaTld 

Fttnoher,  O.  H.  P 


Faolkner 

Featenden,  T.  G 

Do 

Do 

Field,  M 

Field,  ThofcW 

Fiaher,  aj 

Fltoh,Aaa 

FUgg,  Wilaon 

Do 

g,W.J 

Flint.  CharleaL 

Do...: 

Do 

Foatah,E.J 

Foster  (and  AtUna.) 

Fox,  C 

French,  Henry  F. . . . . 

Fry,  Wm.  H 

Fryatt,H.N 

Fmler.  Andrew  8... 
Do 

Do 

Do 

Gardner,  D.P , 

Garlick.  Tbeodatos.. 
Gaylord  A  Tnoker... 

Genet,  Charles  E.... 

Girard,  Charles 

Glraod,  J.  P.,  Jr 

Do 

Godman,  John  D 

Good,  P.  R 

Goodale,  S.L 

Goodrich,  Chaonoey. 
Grant,  C.W 


Title  and  description  of  work. 


A  Continuation  of  the  preceding.  Parts  V  and 
VL12mo 

Cottages  and  Cottage  Life;  with  Plans  and  Direc- 
tions. 8vo 

The  Birds  of  North  America.  Folio 

The  American  Fruit-grower's  Guide.  12mo 

The  Western  Fruit  Book.  12mo 

Treatise  on  Lawn  and  Shade  Trees.  ]2mo 

Botany  of  South  Carolina  and  Georgia,  3  vols.,  8vo. 

Illinois  in  1837 ;  Cultivation  of  the  Prairies.  8vo 

Valley  of  the  Upper  Wabash ;  its  Agricultural  Ad- 
vantages. 12mo 

Improvements  in  the  Arts  of  Agriculture  in  the 
United  States.  8vo 

The  American  Swine  Breeder.  84mo 

American  Flowers  in  their  Native  Haxmts 

Beport  on  the  Trees  and  Shrubs  of  Massachu- 
setts. 8vo 

The  American  Fanner's  Encyclopedia.  8vo 

The  Birds  of  Massachusetts.  8vo 

Treatise  on  Indian  Com.  ISmo 

An  Inquiry  into  the  State  of  the  Farms:  to  the 
Farmers  of  New  Hampshire.  6vo 

Exchange  and  Cotton  Trade  between  England  and 
the  United  States.  8vo 

The  Philosophy  of  Storms.  8vo 

The  Sugar  Planter's  Manual.  8vo 

The  Farmer's  Monitor ;  Common  Sense  in  Disha- 
bille. 18mo 

The  Arabian  Farrier  and  Horse  Breaker.  lOmo 

The  Farmer's  Muck  Book:  How  to  use  Muck  as  a 
Manure.  18mo 

The  Westeni  Farmer's  New  and  Universal  Hand 
Book.  8vo 

Farmer's  Manual  of  Manures.  ISmo 

TheNew  American  Gardener.  ISmo 

The  Husbandman  and  Housewife.  ISmo 

The  Complete  Farmer  and  Rural  Economist  13mo. .. 

Rural  Architecture:  Designs  for  Cottages,  Ac  8vo. . 

Treatise  on  Pear  Culture.  T2mo 

Observations  on  the  European  Vine  and  Wine- 
Making.  ISmo 

The  No£ous,  Benefldal,  and  other  Insects  of  New 
York.  8vo 

Studies  in  the  Field  and  Forstt  ISmo 

Mount  Auburn}  its  Scenes,  Beauties,  and  Les- 
sons. ISroo 

Three  Seasons  in  European  Ylneyards.  ISmo 

Easy  and  Profltable  Method  of  Managing  Bees.  ISroo. 

Flax  Culture.:  Full  Directions  for  Plautbig  and  Har- 
vestins  this  Crop.   8vo 

PracticalTreatise  on  Grasses  and  Forage  Plants.  8vo . 

Treatise  on  Milch  Cows  and  Dairy  Fanning.  l3mo.. 

Notes,  Sec  Introduction  to  Guydin's  Poul^  Breed- 
ing. 13mo 

The  Agricultural  Productions  of  Louisiana.  ISmo . . . 

On  the  Restoration  of  Sea  Fish  to  the  Rivers  of 
Maine.  8vo 

The  American  Text-Book  of  Agriculture.  18mo 

The  Prinoiplei,  Process,  and  Bflbcts  of  Draining 
Land.  ISmo 

Complete  Treatise  on  Artificial  Pish-Breeding.  ISmo. 

Agriculture;  its  Essentials  and  Non-Essnntials.  8vo. 

The  Illu8trate<l  Strawberry  Culturist  ISmo 

Treatise  on  the  Cultivation  of  the  Native  Qrape. 
ISmo 

TheSmaOjyultCnltnrist.  ISmo 

The  Forest  TreeCulturist  ISmo 

13ke  Farmer's  Assistant  and  Dictionary.  8vo 

The  Artificial  Prop^MCation  of  Fish.  8vo 

Essays  on  the  Improvement  of  American  Husbandry, 
StoIs.  lamo 

The  Growth  and  MannllM^ture  of  Silk.  8vo 

Natural  History  of  Fresh-water  Fishes.  4to 

Sixteen  New  Specimens  of  American  Birds,  folio 

The  Birds  of  Long  Island.  8vo 

American  Natanu  Histony.  S  Tola.,  8vo 

The  Family  Flora 

The  Principles  of  Breeding  Domeetio  AnImalSi  ISmo. 

The  Northem  Fndt  Guitarist  ISmo ,, 

Manual  on  the  CuMtatioa  of  the  Yliie.48T0 


Place  and  date  of 
publication. 

(  Now  York,      1754, 
i  New  Haven.    1759. 


Cincinnati, 
New  York, 
New  York, 
New  York, 
New  York, 
Philadelphia, 
Philadelphia, 

1848. 
1868. 
1854. 
1857. 
1867. 
1821. 
1837. 

New  York, 

1838. 

New  York, 
Boston, 
New  York, 

1843. 
1844. 

Boston,               1846 
New  York.          1858 
Amherst.  Mass.,  1833. 
New  York,         1866. 

[Boston,]  181S. 

New  York.  1840. 

Boston,  1841. 

Phihidelphia,  1848. 

Worcester,  Ms.,  17W. 

Lowell,  1858. 

New  York,  1840. 

Chicago,  1696. 

Now  York,  1843. 

Boston.  1888. 
BratUeboro',  Vt,  1880L 

Boston.  1833. 

New  York,  18S7. 

New  York,  Ufit. 

Philadelphia,  1834. 


Albany. 


1855. 


Boston,  1861. 

New  York,         186a 
New  York,         1855. 


New  York, 

Boston, 

Boston, 


1868. 
18S7. 

1858. 


Boston,  1867. 

New  Orleans,     1845. 


Augusta,  Me., 
New  York. 

New  York, 
New  York, 
New  York, 
New  York, 


1868. 


1850. 
1854. 
185i. 
1864. 


1867. 
1867. 
1867. 


New  York. 
New  York, 
New  York, 
New  York, 
Clevehuui,  Ohio,  1857. 

New  York. 
Washington, 
WaMhington, 
New  York, 
New  York, 
Phihidelphia. 
New  York, 
Boston, 

Burlington,  Vt,  1850. 
New  York,         1866. 


18S8. 
1858. 
1841. 
1844. 
1846. 
1845. 
1861. 
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American  work$  on  agrienttnre,  ^— Continaed. 


If ame  of  Mithor. 


Grant,  B.B 

Gray,  Alonzo 

Gray,  Asa  (and  Torrey) 
Gray,  Asa 

D0....I 

Do 

Do 

Do 

Gray,  John  C 

Grove,  H.  D 

Green  &  Conzdon 

Green,  Roland 

Gregg,  Thomas 

Gregory^.  J.  H 

Grifflu,  Wm 

Grlffi8,0.H.P 

Griffith,  Robert  S 

Grinden,  L.  H 

Hall,Beni.  F. 

Hammond,  J.  H. 

Raraesthy,  A 

Harbiaon,  J.  8 

Harlan,  Riohard 

H«iTiB,T.  W 

Do 

Do 

H^dTison.  D.  A 

Bartley.klC 

Razai  dkHeaae 

Hadge6,^aac 

Heluoe,  W.  C 

Henderson,  Peter 

Do 

Sarbert,  Wm.  H 

Do 

Do 

Do 

Do 

Hind,H.T 

Hinds,  John 

Hitchcock,  Idward 

Hoff,A 

Holbrook,  John  £ 

Do 

Holmes,  Francis 

Hooker,  Worthington. . . 

Hooker,  H 

Hof^pes,  Josiah 

Hooper,  E.  J 

Do 

Hooper,  J.  J 


HoQgh,  Franklin  B 

Hovey,  Charles  M . 

Hunter,  A 

Hnsmann,  Geo — . 

Hyatt,  T.H 


Title  and  description  of  work. 


Manna]  on  the  CnltiTation  of  the  Tine.  ISmo 

Beet  Sngar,  and  Cultivation  of  tiie  Beet  Root  16mo. 

The  Elements  of  AgriculUire.  I2ma 

Flora  of  North  America.  3  vols 

Botany  of  the  United  States,  indoding  SnlUvant's 

Additions.  8vo 

Botanical  Text-Book,  Stnzotnral  and  Systematio.  Svo . 
Manual  of  Botany  and  Vegetable  Physiology.  8to.. 
Genera  of  the  FlanU  of  thi»  United  States :  Ulna- 

trated,  3voIa.,  8vo 

How  Plants  Gronr.  4to 

Agricultural  and  Literary  Essays.  Sro 

An  Essay  on  Sheep.  l2mo 

Analytical  Class-Book  of  Botany,  8vo 

Treatise  on  the  Culture  of  Flowers.  18mo ■ 

Hand-Book  of  Fruit  Culture.  16mo 

Squashes:  How  to  grow  them.  lOmo 

Treatise  on  the  Cultivation  of  the  Pineapple. 

Every  Man  his  own  Farrier,  l-^mo 

Medical  Botany.  8vo 

The  Phenomena  of  Plant  Life 

The  Land-Owner's  ManuaL  8vo 

Letter  to  the  Jeilbrson  County  Agricultural  Society, 

on  Marl.  8vo 

Grape  Culture,  "Wines,  and  Wine-Maklni^  8vo 

Improved  Svstem  of  cnltivating  the  Honey  Bee.  8to.. 
The  Manmiiferous  Animals  of  North  America.  8vo.. 
Insects  of  Massachusetts  injurious  to  Agriculture. 

8vo, 


Insects  of  New  England  ii\|urious  to  Vegetation. 
8vo 

The  sam«  work  enlarged:  Edited  by  C.  L.  Flint. 
8vo. 


The  Bee-gecyer's  Manual 

Essay  on  UOk,  as  an  article  of  Hmnan  Sustenance. 

l2mo 

Treatise  on  Rearing  SQk-Worms.  8vo 

Treatise  on  the  CuRvre  of  Sorghumu  Idmo 

The  American  Farrier.  8vo 

Hemp:  Observations  on  its  Culture;  with  a  Plan 

of  the  Pennsvlvania  Hemp  Brake.  ISmo 

Gardening  for  Profit.  l3mo 

Treatise  on  Practical  Horticulture.  Iftno 

Fish  and  Fishing  In  the  United  SUtes  and  British 

Provinces.  8vo 

Field  Sports  of  the  United  St.ites  and  tJie  British  Pro- 

\lnces.  2  vols.,  8vo 

American  Game  in  its  Seasons.  12mo 

Horse  and  Uorsemanahip  of  the  United  States  and 

the  British  Provinces.  3  vols.,  8vo 

Hints  to  Horse-keepers  i  with  Rarey's  Method  of 

Training.  12mo 

The  Insects  and  Diseases  injurious  to  Wheat.  6vo... 

Farriery  tauG^ht  on  a  New  and  Easy  Plan.  l6mo 

Hints  addressed  to  the  Farmers  of  Essex.  8vo 

History  of  Silk,  Cotton,  Linen,  Wool,  and  other 

Fibrous  Substances.  8vo 

Animals  and  Plants  of  Massachusetts.  &vo 

The  North  American  Pomologlst.  4to 

Description  of  the  Reptiles  of  Urn  United  States.  4to. . 
Ichthvology  of  South  Carolina.  Dlnstrated.  4ta  .. 
The  Southern  Farmer  and  Market  Gardener.  I2mo. . 
Natural  Historv  for  Schools  and  Familias.  t3mo — 

The  Farmer's  Own  Book.  34mo 

The  Book  of  Evergreens;  their  Propagation,  Culti- 
vation, &c  12mo 

The  Practical  Farmer,  Gardener,  and  HouaewifB. 

12mo 

The  Western  Fruit-Book:  with  PUtes.  Itno. 

Treatise  on  the  Dog  and  Gun 

The  Horse  and  its  Kider 

The  Horse,  or  Gi^ntleman's  Now  Pocket  Farrier — 
The Horse<>wner's Friend:  Diseases  and  Accidents 

of  the  Horse.  24mo 

The  Complete  Farm  Record ;  with  Dtraetions  for  its 

use.  4to 

The  Fruits  of  America ;  with  C(dored  Platea.  8vo.- . 

Georgical  Essaya.  Svola.,8vo 

Culture  of  the  Nativa  Grains  and  American  Wine. 

12mo 

Hand-Book  of  Grape  Culture.  ISmo 


Flaoe  and  dat6  of 
public 


New  York,  1865. 

Boston,  1867. 

New  York,  1849. 

New  York,  l83d-'43. 


Cambridge, 
New  York, 
New  York, 


1848. 
1850. 
1862. 


1849. 

1868. 
1856. 
1834. 
18SS. 


New  York, 

New  York, 

Boston, 

Boston, 

New  York, 

Boston, 

New  York, 

New  York, 

Newark,  N.  J.. 

Kalamazoo,  MielL,'57. 

Philadelphia.      1847. 

New  York. 

Auburn,  1847, 


1857. 
1867. 

1808. 


Augusta,  Ga., 
New  York, 
Sacramento, 
Philadel^UA. 

Cambridge, 

Boston, 

Boston, 
New  York, 

New  York, 
Washington, 
Cindnnsti, 
Cleveland, 

Boston^ 
New  York, 
New  York, 


184«w 
1662. 
1800. 
1895. 

184L 

18S2. 

186SL 
1861. 

1842 
1828 
1863. 


1766. 
1867. 
Id6& 


New  York,         186L 


18S8. 
1853. 


1857. 


New  York, 
New  York, 

New  York, 


New  York,  1BS9. 

Toronto,  1857. 

PhUadelphia,  1830. 

Salem,  Maaa.,  1830. 

New  York,  1845. 

Amherst.  1835. 

Philadelphia.  I860. 

Phihidelphia.  1838. 

Charleston,  S.  C.  '55. 

Charleston,  1858. 

New  York,  I860. 

New  York.  1830. 

New  York,  1868. 

Cincinnati,  1840. 

Cincinnati,  1857. 

New  York,  1858. 
New  York. 
Boston. 

Ann  Arbor,  Mich..'67. 


New  York, 
New  York, 
New  York, 


1860. 

18SL 

180»-4. 


New  York,         1806. 
San  FhmciBOO,    1887 
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Ameiioan  works  an  agrieHUurSf  ^— Contmned. 


Name  of  ftnthor. 


Title  and  desoilptioii  of  work. 


PUoeuid  date  of 
pablio 


Hyd©,J.  F.C 

Iree,  JohnM 

Jftqaes 

Jftqneo,  Goorgo 

Jaqnes,  D.  H 

Do 

Jtaudnm^  Bobert — 

JofanBon,  Lonisa 

Johnson,  8.  W 

Joluuon,  Samnel  W. . 
Kempt 

Eonrick«Wm 

Do 

Kent,  J.  B 

Kem,G.  M 

Kidder,  K.  P 

Kimber,  Abby 

KJiT.J.  J 

Xlippart,  John  H.... 

Do 

Xnoirlton,  J.  C 

Do 

KnowUon.  J.  M 

I<angstrouk,  I<.  L.... 

Lanon,H 

Latbrop,  Leonards.. 

Law,  George 

Laweon 

Left,  Thos.G 

Leavitt,  T.  H 

Lee,  D.  K 

Lenohara,  B.  B 

L«wla,lEUJaJliH 

Liebig,  Jnatoa  Ton. . 

Lincoln,  Mrs 

Lindley,  John 

Linsley,  D.C 

Ll8t,C 

Livingston,  B.  B 

Looke,  John 

Logan,  George 

Lonfworth.ST 

Lorain,  John 

Lonbart,  Alphonse... 

Lyman,  Jos.  B 

itooNeTin 

Main,  Thomas 

M^Tiw^  James 

Manning,  Bobert 

ManwanDK,C 

Marsh,  George  P 

Marshall,  Homphrey 

MarshaUjT.J 

Martin,  William 

Mason,  Biohard 

Mayhew,  Ira 

Do 

Mayo,  Bei^ 


Cnltnre  of  the  Chinese  Sngar-Cane.  ICmo 

The  New  England  FmitBook.  18mo 

Mannal  of  the  House:   How  tolinild  Dwellings, 

Bams,  &o 

Practical  Treatise  on  the  Management  of  Fndt  Trees. 

l6mo 

The  Bam- Yard :  How  to  breed  Domestio  Animals, 


Boston. 
New  York, 
Worcester, 


18S7. 

1887. 
1849. 


The  Garden :  A  New  Mannal  of  Practical  Horticnl- 
tnre 

Treatise  on  Sheep,  Swtne,  and  Poultry.  ISmo 

Horse-Training  Made  Easy.  l3mo 

Every  Lady  her  own  Flower-Gardener 

Bonu  Economy,  Boada,  Gultore  of  the  Vine,  &c., 
8vo 


New  York,  1887. 

New  York,  1887. 

Philadelphia.  1861. 

Philadelphia,  

New  Haven, 


1865. 
1856. 


Peat  and  its  Uses  as  a  Fertilizer  and  FncL  19mo.. 

Landscape  Gardening:  How  to  lay  oat  a  Garden. 
ISmo 

The  New  American  Orchardist.  12mo 

The  American  Silk-Growors*  Guide.  18mo 

The  Farmers'  Light-House,  or  Agricultural  Chem- 
istry. Iftno 

Practical  Landscape  Gardening.  13mo 

Guide  to  Bee-Culture  and  Bee-Management.  12mo. . 

Familiar  Botany ;  with  a  Complete  Botanical  Dio- 
tionary.  l«mo 

On  Ornamental  and  Domestic  Poultry 

The  Wheat  Ptantt  Ite  Culture,  Diseases,  tig,  12mo.. 

Principles  and  Practice  of  Land-Drainage,  lamo. 


New  Bran8wiek,1808. 
New  York,         1866. 


New  York, 

Boston, 

Boston, 


1859.' 
1833. 
1840. 


PMladelpfaiA,  18CT. 
Cincinnati,  18SS. 
Burlington,  Tt  1888. 


The  Complete  Farrier,  or  HorseJ^octofl  8vo.. 
Elitchen  Directory  and  Americ 


jry  and  American  Housewife.  ISmo.. 

Treatise  on  our  Hardy  Grapes 

Treatite  on  the  Hive  and  Honey  Bee.  Itmo 

Manual  for  Pmnirg  Fruit  Trees.  16mo 

Farmers'  Library:   Essays  on  Agriculture.  19mo 
Translation  of  Bousslngaalt's  Bonil  Economy.  ISmo. . 

Natuial  History  of  South  Carolina.   Small  4to 

Catalogue  of  Plants  near  Cincinnati.  12mo 

Facts  about  Peat,  as  an  Ariiclo  of  FneL  12mo. 

Sommertield,  or  Life  on  the  Farm.  I3mo 

Construction,  4cc.,  of  Conservatories  and  Green- 

Houses.  12mo 

Habits  of  the  Gome  Birds  and  WUd  Fowl  of  Amer- 
ica. 8vo 

Organic Chemistryas applied  toAericulture,  with 

Notes  l^y  Dr.  J.  w.  Webster.  12mo 

Lectures  on  Botany.  ISmo 

Theory  of  Horticulture :  Edited  by  A.  J.  Downing. 

12mo 

Morgan  Horses ;  their  History  and  Characteristics. 

12mo 

Outlines  of  Botany.  Idmo 

Essay  on  Sheep ;  toe  Merinoes  of  §pain,  France,  &c., 

8vo 

Elementary  Treatise  on  Botany.  12mo 

Experimeiite  on  the  best  Botation  of  Crops.  ISmo. 

On  the  Cultivation  of  the  Strawberry.  8vo 

Nfltnreand  Benson  harmonized  in  the  Practice  of 

Husbandry.  8vo 

The  Vine-Dresser's  Guide.  ISmo 

Cotton  Culture:  Cotton-Seed  and  its  Uses.  19mo... 

Application  of  ChemiBtry  to  Agriculture.  8vo 

Culture  of  the  young  Thorn  and  other  Hedge  Plants. 

8vo. 


PhiUdelphiA, 
New  York. 
New  York, 
Cincinnati, 
Phihidelphia, 
New  York. 


1854. 

1880. 
1887. 
18SL 


New  York, 
Philadelphia, 
WlndJwr,  Vt., 
New  York, 
London, 

PhiUddphia,  1834-44 
Boston,  1887. 

New  York. 


1850. 
189». 
18S8. 
184S. 
1718 


Boston, 
PMbidelphi% 


Cambridge.  M 
Philadelphia, 


Now  York,         1850. 


185L 


,*4L 
1898. 


New  York, 
PhiladclphiA 

New  York. 
Cambridge, 
Philadelphia, 
Cincinnati, 

Phihidelphia, 
New  York, 
New  York, 
New  York, 


185T. 
1840. 

1808. 
1890. 
1797. 
1848. 

1835. 
18S8. 

1868. 
1835. 


Management  of  Native  and  Foreign  Singing  Birds. 
18mo 

The  Book  of  Fruits.  18roo .' 

Essays,  Agricultural,  Political,  &c.  12mo 

The  Camel;  his  Organization,  TJses,  and  Habits. 
12mo 

Catalogue  of  the  Native  Forest  Trees  and  SOirubs  of 
the  United  States.  8vo 

Farmer's  and  Emigrant's  Hand-Book.  12mo 

Treatise  on  tho  Benewal  System  of  Pruning  Grape- 
vines  

A  View  of  the  Course  of  Crops  in  England  and 
Maryland;  with  a  System  of  Improved  Course 
for  Farmers  in  America.  4to 

Farrier  and  Stud-Book :  Edited  by  J.  S.  Skinner. . . . 

Practical  Book-keeping  for  Farmers 

Blanks  for  Book-keeping  for  Fanners 

Natural  History  of  Qui^irupeda,  Birds,  fto.  18om>< 


Washington,      1807. 


Boston, 
Salem,  Mass., 
New  London, 

Boston, 

Philadelphia, 
New  York, 


1848. 
1838. 
1898. 

1858. 

1785. 
1850. 


Pittoburgh,         1854. 


Phihidelphia,  1784. 
Philadelphia,  1850. 
Boston,  1861. 

Boston,  1861. 

1881. 
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Aiwrican  works  on  o^Hcttldire,  ^c — ConliuutU. 


NAQie  of  author. 


MoChilloh,  11,  S 

McMabou,  l\ 

McMiUlcu,  Tho.H  — 

Meaae,  Jaiuca 

Mead,  Petvr  l\ 

Koohou,  Tliomaa 

Meeker.  N.  C 

Mkhaux,  F.  A 

Do 

Miner,  T.B 

Do 

Milburn,  M.  M 

Mitchell,  D.  G 

Do 

Do 

Mohr,  Frederick.... 

Moore,  Thomas 

Morflt,C 

MorreUtL.  A 

Horrit,  Bdmnnd.... 

Do 

Do 

Maenoh.  F 

Mnhlenburgf  Henry 

Hmm,  B 

Miuuon,  Lanra  G.  . . 

Nadi.J.F. 


NeiU,  Patrick 

NetUe,  Richard 

Kowberry,  J.  8 

Kewbonse,  Sm  and  others 
K6Wiuan,J.  B 

Do 

Do 

Do 

Nichols,  James  B 

Nicholson,  Blizaboth 

Nodu,  LewlsE 

Norri^Thaddeos 

Norton,^  John  P 

Do 

Do 

Noll,  Henry  R 

Nilttao,  Thomas 

Do 

Do 

Do 

Oloott.  Henry  S 

Do..... 

Olmatead.  Frederick  L. . . 


Title  and  description  of  work. 


Krjily  to  tli»  Review  of  liia  Report  on  Sugar.  Hvo... 

The  American  Gardener's  Calendar.  8vo 

lIiLnd-iiook  of  Wine.s  :  How  to  make  them,  liimo 

A  G<'olopical  Accoant  of  the  Uuit«d  Scate«.  It'mo.. 
Tho  Culture  of  the  Grape,  and  Wine-Makiue.  Bvo  . .  . 
The  American  HandBook  of  Ornamental  Trees  for 

Villas  and  Lawns.  16mo 

Life  in  the  Went.  12mo 

The  Oaks  of  North  America ;  with  Appendix   by 

Wade.  6vo 

North  American  Sylva;  with  Notes  by  J.  J.  8mith. 

3vol8.,8vo 

The  American  Bee-Keeper's  Manual.  12mo 

The  Domestic  Poultry -Book.  12mo 

The  Cow:  Dairy-Husbandry,  and  Cattlc-BiVedini:.. 

ISmo 

Mjr  Farm  atEdgewood.  ISmo 

"Wet  Days  at  Edj^ewood.  12mo 

Rural  Studies :  with  Hints  for  Country  Places.  l*2mo 
Treatise  on  the  Grape-Yine;  translated  from  tbe 

German,  with  Notes  by  Charles  Siedhof.  Ulmo 

The  Great  Error  of  American  Agriculture  Exposed. 

8vo.. 


Treatise  on  Manures.  12mo 

The  American  Shepherd ;  History  of  Sheep-Breeding, 

^kc,  12mo , 

Ten  Acres  Enough;  showing  how  a  Small  Farm 

yill  keep  a  Large  Family.  19mo 

HOw  to  Get  a  Farm,  and  Where  to  Find  One.  12mo.. 

Farming  for  Boys.    Ulustrated.   16mo 

School  lor  American  Grape  Culture.  12mo 

Catalogue  of  the  Native  and  Naturalized  Plants  of 

North  America.  8vo 

The  Practical  Land  Drainer.  12mo 

Flowers  from  My  Garden.  4to 

My  Vineyard  at  Lake  View.  13mo 

Scientific  Treatise  on  Agricultural  Chemistry.  ]2mo . 
Natural  History  of  New  York ;  with  Maps  of  the 

StAte.  15  vols.,4to. 

Natural  History  of  Birds.  8  vols.,  Ifimo 

Natural  History  of  Insects.  3  vohi.,  iBmo 

Natural  History  of  Quadrupeds,    18mo 

Fruit.  Flower,  and  Kitchen  Garden.  ISmo 

The  Salmon  Fisheries  of  the  St.Lawrence,  6lc.  12mo.. 

Tho  Flowering  Plants  and  Ferns  of  Ohio.  8vo 

The  Trapper's  Guide:  Tho  Fur  Business,  &c.  8vo  .. 
Bimdoir  Butany ;  or  Parlor  Book  ot  Flowers.  8vo  . . 

Flora  and  Outlines  of  Botany.  8vo 

The  New  England  Poultry  Breeder.  19mo 

Illustrated  Botany 

Chemistrvof  the  Fahn  and  Sea.  ISnio 

Hints  on  the  Daily  Duties  of  a  Hou»ekeei)er.  18rao. . 
On  Training  Cavalry  Horses;  with  a  Chapter  on  Ra- 

rey's  Method.  l2mo 

The  American  Angler's  Book.  8vo ' 

Details  of  ArtificiaJ  Fish  Breeding.  8vo 

Elements  of  Scientific  Agriculture.  12mo 

Notes  for  Ameiican  Farmers.  8vo 

Tbe  New  En^rland  Cultivator 

The  Flora  of  Pennsylvania.  IGmo 

Gt'ucra  of  North  American  Plants  to  ths  year  1817. 

3  vols.,  ISnio 

Elementary  Treatise  on  Botany.  ISrao 

Ornithology  of  the  United  States  and  Canada.  S  vols., 

13mo 

Description  of  the  Forest  Trees  of  N.  America,  not 

describetl  by  Miehaux.  3  vols.,  8vo 

Outlines  of  the  Agricultural  Leetnres  of  Talc.  16mo 
Origin  and  Varieties  of  the  Chinese  and  African 

Sugar  Cane.  ISmo 

Walks  and  Talks  of  an  American  Fanner  in  Eng- 
land. 12mo 

Onion  Culture,  Troatisoon.  l6mo 

Onions :  How  to  Raise  them  l*rofltably ;  by  seven- 
teen Onion-growers.  8vo 

Orohardist's  Companion,  devoted  to  the  Fruits  of 

the  United  States.    4to 

Oar  Sunuuer  House,  and  What  was  Said  and  Done 

in  It 

Qatlines  of  a  Plan  for  Establishing  a  State  Society 
vofJL^coltare  in  Pennsylvania.  8vo 


Place  and  date  fif 
pnbli(»itiou. 


Philadelphia, 
Philndelphia, 
Xew  York, 
Philadelphia, 
New  York, 

Philadelphia, 
New  York, 

Dublin. 

Phihidelphia, 
New  York, 
New  York. 


lf*4H. 
l!>:i4. 

inn 
1667. 

1853. 
1868. 

1809. 

1857. 
1857. 


Now  York,  18Sa. 

New  York,  1863. 

New  York,  1854. 

New  York,  ld67. 

New  York,  1867. 


1801. 


Baltimore, 
Phihidelphia. 


New  York,         184S. 


New  York. 
New  York, 
Boston, 
St.  Louis, 


1864. 
1864. 
1868. 
1864. 


Lancaster,  Pa.,  1813. 
New  York,  1855. 
New  York,  1863L 
New  York,  1868. 

New  York,         1853L 

New  York,    1837-61. 

New  York. 

New  York. 

New  York. 

New  York, 

Montreal, 

Columbus,  _    . 

Walliiigford,Ct.,1885. 

New  York. 

New  York, 

Boston. 

New  York. 

Boston. 

Philadelphia, 


1857. 
1857. 
I860. 


1848. 


1856 


New  York,  ]86i 

Phihidelphia,  1864 

Phihulelphia,  1868. 

New  York,  185L 

Now  York,  1851. 

Boston,  1893. 

Lewisburg,  Pa.,  1893. 


1817. 
1838. 


1840. 


Philadelphia, 
Cambridge, 

Boston, 

Philadelphia. 
New  York, 


New  York,  1857. 


New  York, 
Now  York, 


18SBL 
1864. 


New  York,  1888. 

Philadelphia,  18IL 
Boston. 

PhUaddFUa,  17M. 
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American  worki  on  agrieuUwref  ^o.— Continued. 


Name  of  author. 


Title  and  deaoription  of  -work. 


Placo  and  dat«  of 
publication. 


FMkard,  Alpbeua  S.  Jr . 
Pardee,  RG 

Parkman,  F 


Panoiia,&B. 


Pemos,  Prof. 

Petera,.  Richard... 
Pettiboue,  Daniel . 


PhehM,E.W. 
PheKB.H.. 

Phin,  John..., 


Prtnoe^DLB.. 


Do 

^Do 

Purdy  A.  Johnson . 

Qoinby.M 

Qninoy,  Joeiah — 
Baflneeque,0.8... 

Do 

Do 


Baflweaqna,  F.. 


Do 

JUiid,EdwardS.Jr. 

Do 

Do 

Bandi^aU 

J)o''.'.'.''.'.','.'.'.'. 

Banlett,  Wm.H 

Eedd,  George 


Beddlngton.  D... 
Beememi,  Chas... 

Do 

Beid,  David  B.... 
Biohardaon,  H.D. 


Riley,  Harvey.. 
Ritoh«  John  W . 


Roberta,  Job  — 

Robinaon,  Solon . 

Do 


Rodgers,M.lC 

Roeeele,  Theophiloa . 

Rooeevelt,  R.  B 

Rowlandflon,  Thos. . . 
Roffln,  RUmund. . . . . 

Do 

Do 

Do 

Do 


Do. 


Guide  to  the  Study  of  Inaecte.  8vo 

Culture  of  the  Strawberry  and  other  Small  Fruits. 

12mo 

The  Book  of  Roses :  How  to  Cultivate,  Ac.  8vo 
Tho  Parlor  Gardener:   A  Treatise  on  the  House 

Culture  of  Plants 

The  Rose;  its  History,  Poetry,  Culture,  and  Classi' 

fication.  12mo 

New  Process  for  the  Culture  of  the  Vine.  18mo 

Agricultural  Enquiries  on  Plaster  of  Paris.  8vo. . . 
Economy  of  Fuel ;  with  Remarks  on  Ventilation,  Ao. 

8vo. 


Bee- Keeper's  Chart :  Management  Ao.  of  Bees.  ISmo. 

The  Vine;  its  Culture  in  the  United  States  and 
Wine-Making.  18roo 

Open  Air  Grape  Culture;  and  Manufacture  of  Wine. 
12mo 

Plantation  and  Farm,  Instruction  in.  4to 

Poultry  Book:  Treatise  on  the  Breeding,  Ac,  of 
Domestic  Fowls.  13mo 

Prairie  Farmer,  Agricultural  and  Horticultural  Ad- 
vertiser. 12mo 

Treatiseon  Horticulture.  8vo 

Treatise  on  the  Vine  and  Management  of  Vine- 
yards. 8vo 

Pomological  Manual.  8vo 

Manual  ot  the  Culture  of  Roses.  8vo 

Tlie  Small  Fruit  Instructor.  13mo 

The  Mysteries  of  Bee-Keeping  Explained.  I5h&o 

Essay  on  Soiling  Cattle.  8vo 

American  Maniml  of  the  Grape  Vine.  ISmo 

Manual  on  the  Mulberry  Tree.  19mo 

Natural  History  of  the  River  Ohio  and  iU  Tributaiy 
Streams.  8vo 

MeiUcal  Flora :  The  Medical  Botany  of  the  United 
States.    3  vrOs.,  l2mo 

Flora  of  the  State  of  Louisiana.  8vo 

Howers  for  the  Parlor  and  Gordon.  12ino 

Garden  Flowers:  How  to  Cultivate  Them.  ISmo.... 

On  Uanly  and  Tender  Bulbs  and  Tubers.  13mo 

Sheep  Uiisbandry  of  the  South.  8vo 

Fine  Wool  Sheep  Husbandry.  8vo 

The  Practical  Shepherd.  l2mo 

Designs  for  Cottaces  and  Villas.  2  vols.,  4to 

Treatise  on  Fertilizing  Poor  and  Exliousted  Lands. 
8vo 

F>tsav  on  Grape  Ciiltiu*  and  Wine.  12mo 

The  Vine-Drtisor's  Manual.  ISnio 

Tho  Wine-Maker's  Manual.  iHmo 

Ventilation  in  American  Dwellmi^.  8vo 

Treatise  on  Domestic  Fcfwls  and  Ornamental  Poul- 
try. l2mo 

Treatise  on  the  Mule.  l2mo 

The  American  Architect:  DeidgnH  for  Country 
Houses.  4to 

The  PennHvlvania  Farmer.  12mo 

Guano:  How  to  use  it  to  the  Ui'st  advantage.  6vo. 

Facts  ior  Farmen:  about  Animals,  Buildings,  Ac 


Scieutlflc  Agriculture ;  or  Chemistry  applied  to  it 
lamo 

Treatise  on  the  Cultivation  of  Celery.  8vo 

The  Game  lUrdsof  the  Nortliem  States.  12uio 

The  Sheep  Breeder's  Guide.  l2mo 

Essay  on  Calcareous  Maniu'es.  8vo 

Report  on  Agrictdtnral  Suney  of  S.  Carolina.  Svo.. 

Premium  Essay  on  AgrieiUtural  Education.  8vo 

Essays  and  Notes  ou  Agriculture.  8mo 

Drainage  and  other  connected  Agricultural  Subjects. 
8vo. 


Ruachenberger,  W.  S.  W 

Do..." 

Do 

Rnttan,  Henry 

Salsbury,  J.  if 

Saunders,  Simon  M 

Saunders,  William 


Sketches  of  Lower  North  Carolina  and  the  siioilar 
adjacent  Unds.  8vo   

Rural  Rambles;  or  about  Flowers,  Birds,  and  In- 
sects  

Treatise  on  Natural  History.  2  vols.,  8vo 

Treatise  on  Botany.  8vo 

Treatise  on  Geology.  8vo , 

Ventilation  and  Warming  of  Buildings.  8vo 

All  Analysis  of  the  Ap]ile.  8vo 

Trt^atise  on  the  Preferable  Breeds  of  Poultry.  12mo  . . 

Both  .^idesot  tho  Grape  Question 


Salem,  Mass.,      180& 


New  York, 
Boston, 


Boston, 

New  Twk, 
New  York. 
Philadelphia, 

Philadelphia, 
New  York, 

HartfiDird, 

New  York, 
New  York. 


1654. 
1866. 

1808. 

1857. 
1857. 
1797. 

1818. 
1854. 

18S5. 

1808. 


1887. 
1885. 


Chioago, 
NewYork, 


New  York,  1880. 

New  York,  1838. 

Now  York,  184«. 

Palmyra,  N.  Y.,  1868. 

New  York,  1865. 

Boston,  1808. 

Philadelphia,  1830. 

PhiladalphU,  1830. 

Lexington,  Ky.,  18M. 


1888. 
1817. 
1863. 
1866. 
1867. 
1840. 
18S0. 
1883. 
1847. 


Phlhtdelphla, 
New  York, 
Boston, 
Boston, 
Boston, 
Phihidelphia, 
New  York, 
Rochester,  N.Y., 
New  York, 


Winoheeter.Va.,  1800 
PeekskiU,N.Y.,l866. 
New  York,  1853. 

Cincinnati,  1868. 

New  York,  1858 


1852. 
1067. 


New  York, 
New  York, 


New  York.  1858. 

Philadelphia,       1804. 
New  York,  1853. 


Now  York, 

Rochester,  N.Y., 
Albom-, 
New  York, 
Sau  Francisco, 
Pet<»r»burg,  Va., 
Columbia,  S.  C, 
Richmond, 
Richmond, 

Richmond, 

Raleigh, 

Boston, 
Philadelphia, 
Phihidelphia, 
Phihidelphia, 
New  York, 
Albany, 
New  fork. 
New  York, 


18C7. 

1848. 
1860. 
1866. 
1861. 
1842. 
1843. 
1853. 
1855. 

1857. 

1861. 

1863. 
1850. 
1850. 
1850. 
1868. 
1850. 
1865. 
.186a 
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AmeHcm  worh$  on  AgrkMmrt^  #^— Ooatiniiad. 


Vame  of  author. 


Titio  and  deaoiiptiM  of  work. 


Place  and  data  of 
pablioation. 


Say, 

Sayen,  Edward — 

Do 

Do 

8az(on.C.lC 

Sohenck,  P.  A 

Do 

Scbroeder,  H 

Sooaby.N.T 

8oott,Geiiio  C 

8idBey,J.C 

Simons 

Simpaon,  J.  C 

Skinner,  F.  O 

Skinner,  J.  S.....> 

Smeaton,  A.  O 

Smee,  Alfred 

Smith,  Charlea  H.. 
Smith,  Goodrich  B 

Smith,  J.  A 
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American  Entomology.  3to1s.,  8to 

Treatise  on  the  CtO^re  of  the  Caetos  and  DahUa. 


Itimo. 
American  Fkywer  Garden  Companion.  ISmo. 

American  Gardener's  Ckmipanion.  l9mo 

HaodBook  on  the  Culture  of  Tobacco.  18mo. 
The  Gardener's  Complete  Text-Book.  18mo. . 
The  Kitchen  Gardener's  Directory.  Idmo.. 
Essay  on  a  New  Systcon  of  (rrspe  Cnltore. . 


Horisontal  Plowing;  and  Hill-Sido  Ditchinr 

Fisliiog  in  American  Waters :  170  Illastrauona.  12mo 

American  Cottage  and  Villa  Architecture.  4to 

The  Planter's  Guide.  8vo 

Horse  Portraiture:  Breeding  and  Training  Trotters. 

12mo 

Elements  of  Agricultural  Chemistry.  12mo 

Christnins  Gift  to  the  Young  Farmers  of  the  XT.  S. .  . 

The  Builder's  Pocket  Compuion.  l«mo 

The  Potato  Plant;  its  Uses,  Diseases,  and  Cultiva- 

tion. 


Landscape  Grsrdening ,-  with  additiona  by  L.FwAJlen. . 

The  Economy  of  Farming 

Productive  Farming 

The  Grammar  of  Botany 

Natural  History  of  the  Fishes  of  Massachusetts. 
12mo 

The  American  Farrier's  Now  Hand-Book 

The  Proper  Cultivation  of  the  Grape  Vine,  ISmo. . . 

The  Practical  Farmer.  8vo 

Tropical  Fibers;  their  Production  and  Eoonomical 
Extraction.    ISmo 

On  the  Produotion  and  Kanufhotore  of  Cereal 
Grains.  8vo 

Chinese  Sugar-Cane.  Sugar-Making,  4to 

The  Cranberry  Cnltnrist  12mo 

The  Book  of  the  Fsrm;  with  notes  by  J.  S.  Skin- 
ner. 3  vols.,  8to 

A  Treatise  on  Sorghnm  and  its  Products.  ISmo.. 

The  Stable  Book;  with  additiona  by  A.  B.  Allen: 
12mo 

Chemical  Field  Lectures  for  Agriculturists,  13mo., 

History  of  the  Fishes  of  Massachusetts.  4to 

American  Flora:  History  of  Plants  and  Wild 
Flowers.  4  vols.,  4to 

Treatise  on  the  Culture  of  the  Grape.  12mo 

Ireatise  on  Physiological  and  Systematic  Botany.. 

A  Now  Method  of  Training  Horses,  lamo 

Treatise  on  the  Grape  Vine.  ISrao 

Original  Designs  for  Cottages,  VUlas.  9  vols 

American  Houses;  a  variety  of  Designs  for.  8vo 

A  Plan  for  Increasing  the  value  of  Farms  in  Mid- 
dle and  Western  Pennsylvania.  8to 

The  American  Farm  Book 

The  General  Character  of  the  Dog.  16mo 

Arator :  a  Series  of  Agricultural  Essays.  16mo 

The  Farmer's  School  Book 

The  Book  of  Ponltnr 

The  American  Orcoardist.  ISmo.. 


A  Practical  Treatise  on  Bees.  ISmo 

Principles  of  Agriculture ;  translated  fhmi  the  Ger- 
man. 8vo 

On  the  Construction  of  Farm  Implements  and  Ma- 
chiuenr.  12mo 

On  the  Culture  of  Fruit  Trees.  19mo 

The  American  Fruit  Cultorlst  ISmo 

HlustratedBegister  of  Rural  AlfUrs.  13mo 

Gentleman's  and  Gardener's  Calendar.  ISmo 

A  Week  on  the  Conoord  and  Merrimao  Biyers. 
12mo 4 

Walden,  or  Life  in  the  Woods.  13mo 

The  Hive  of  the  Bee  Hunter.  Iftmo 

The  Southern  Gardener  and  Beport  Book.  ISmo 

[Editor  of  I  Practical  Details  on  the  Culture,  Cur- 
ing,  and  Marketing  of  Hops.  8vo 

Treatise  on  the  Mulberry  and  Silk  Culture.  12mo.. 

Tobacco:  Practical  Details  on  Cultivating,  Har- 
vesting, and  Wharflne  Tobacco.  RVO J.. 

The  Young  Farmer's  AlUmuaL  9  vols.,  ISmo 

The  American  Wheat  CnlturiAt.  ISrao 

Catalogue  of  Plants  within  thirty  miles  of  New 
York,  ISmo 


Philadelphia,  ISM. 

Boston,  I83S. 

Cincinnati,  lS3t. 

Boston,  1839. 

New  York,.  1863. 

Boston,  1851. 

Boston,  185L 
BloomingtonJU.,188C 

New  York,  V&m. 

New  York,  1850. 
Charieeton,  S.O.,  ISA 

New  York,  188L 
Philadelphia. 

Washi^^n,  1841. 

PhiladeS»hia,  18S0. 

New  York,  1847. 

New  York,  1887. 

New  York,  1843. 

New  York,  1880. 
New  York, 


163S. 

Philadelphia. 
Brooklyn,  IStt. 

Worcester,  HSn  IIMl 

New  York,         VKL 

Cleveland,  (^io,184& 
New  York,  18S7. 
New  London,      lM0i 


New  York. 
Philadelphia, 

New  York, 
Cambridge, 
Boston,  185^-67. 


1848. 
1887. 


18S5. 


New  York, 

Boston, 

Hartford, 

Harvard,  HL, 

New  York, 

Phihidelphia, 

Philadelphia. 


I8BIL 
1888. 
1890. 
1887. 
1807. 
1854. 
1888 


rPhUadelphia.]   1800. 
Philadelphia. 
Philadelphia,      1807. 
Petersburg,  Va.,  181P 
Ithaca.  N.Tr.,     18»4. 

NewYork,         

Boston, 
Boston, 


1887. 
1899. 
1890. 


New  York,         184L 

New  York,  1854. 
New  York,  1854. 
New  York,  1897. 
Bochtster,N.Y.,1888. 
New  York,         1821. 


1849. 
1854. 
1854, 
1840. 

1868. 
1837. 

186& 
1887. 
1868. 


Boston, 
Boston, 
New  York, 
Camden,  S.  C, 

New  York, 
NewYork, 

New  York, 
New  York, 
NewYork, 


New  York,         1819. 


Digitized  by  LjOOQ IC 


WORKS   ON   AGBICULTUBE  AND  BURAL  ECONOMY.  607 

American  tcorla  on  agriouUuref  ^0. — Continaed. 


N«me  of  aathor. 


Title  and  description  of  work. 


Date  and  plaoe  of 
Ion. 


ate  and  pla 
ptibUeatto] 


Torrey,John , 

Trimble,  laaao  P 

Tuokennan,  Edward. . 

Turner,  J.A , 

Twamley,  J 


VanZandt.H.  B 

Yaiagluui.l>aniel 

Vaux,  Calvert 

Vernon,  William  H.. 
Yolney,  C.  £*.  C 


Wailes,  B.  L.  G. 
Wallace,  J.  H... 
Warder,  J.  A... 

Do 

Do 


Warincr,  QeorgeS.,Jr.. 


Waring,  W.G 

Waahington,  George. 


Waterhonse,  BeiHamin . 

Watoon,  Alexanoer 

Wataon,  Elkanah 

Weeks,  J.  H 

Do 

Wells,  David  A 


WkeelMbOetTMe. 

Do. 
elei 
White,  ^ 

Wkitmarah,8.. 


Wbeeliff,  TalboyiJ. 
,  WilSam  N... 


Wiggins^  A., 
Winardrx.A... 


Williamson,  Hugh. . . 

Willis,  N.  P 

Wilson,  Alexander. 

Wilaon^MiaaH 


WOson,  W 

Winter,  Thomas.. 
Wirt,  Mrs.  E.  W.. 
Witberill.C.  M... 
Wood,  Alpbonso. . 

Do 

Wood.  J.  G 


Woodroff,  Hiram 

Woodward,  G.  £.  and  P.W.. 

Do 

Do 

Do 

Do 

Woodward,  G.  S.,  and  S.  G. 

Thompson 

Woodworth,  F.C 

Worthington,  W.  H 


Tooatt,  WUliam. 
Do 


Do. 
Do.. 


Flora  of  the  Northern  and  Ifiddle  States.  8to 

The  Insect  Enemies  or  Fruit  and  Fruit  Trees.  4to. . 
The  Lichens  of  the  Northern  States  and  British 

America.  8yo 

The  Cotton  Planter's  Manual.  ISmo 

Dairying   Exemplified:  Cheese  Making  and  the 

CheeHe  Trade.   18mo 

Description  of  the  Military  Lands  of  Illinois.  8vo. . 

A  New  Svstem  of  Veffetahle  Physiology.  8to 

Designs  for  Villas  ana  Cottages.  6vo 

Treatise  on  the  Mnl berry  and  Silk  Worm.  12mo — 
A  View  of  the  Soil  andCUmate  of  the  United  Statea. 

8vo. 
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New  York, 
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1848 
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1857. 
18il4. 


The  Agriculture  and  Geology  of  Mississippi  8vo.. 

The  American  Stud  Book.  8vo 

Treatise  on  Hedges  and  Evercreens.  12mo 

Treatise  on  American  Pomology.  12mo 

Notes  to  Da  Briel's  Treatise  on  Grape  Cnltnre. 
l«mo 

The  Elements  of  Agrionltare.  ISmo 

Draining  for  Profit  and  for  Health.  i8mo 

Earth  Closets ;  how  to  make  and  how  to  nse  them. 
18mo 

The  Fruit  Grower's  Hand-Book.  12mo 

Letters  on  Agriculture  to  Arthur  Young  and  ^  Sir 
John  Sinclair.  4to 

Treatise  on  Botany.  12mo 

The  American  Home  Gardener;  illnstrated.  IShuo.. 

HiHtory  of  Modem  Agricultural  Societies,  dec,  8vo.. 

Treatise  on  the  Management  of  Bees.  16mo 

The  Wostem  Farmer  and  Gardener 

The  Year  Book  of  Agriculture :  Annals  of  Agricul- 
tural Progress,  Scxi.  8vo 

Western  Airicaltarist,  (The,)  and  Practical  Turn- 
ers'sGuiae.  l6mo 

Homes  for  the  People  in  Saborb  and  Country.' 
13mo 

Houses  suited  to  American  Country  Life.   12mo — 

Cotton  Culture  in  America  and  Inma.  16mo 

Gardening  for  the  South;  how  to  grow  vegetables 
and  fruits.  12mo 

Treatise  on  tha  Mulberry  Tree  and  Silk  Worm. 
18mo 
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Essays  on  Agriculture 
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Gut-Doors  at  Idlewild.  ISmo 
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9  vols.,  folio 
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The  Trotting  Horse  of  America.  12rao 

Country  Homes ;  with  ISO  designs  and  plans.  ISma 
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12mo , 

Treatise  on  the  Dog :  -edited  by  E.  J.  Lewis.  12mo. . 
Essav  on  the  Horse,  Ass, and  Sf ulo:  edited  by  J.  S. 

Skinner.  8vo 

Treatise  on  CatUe:  edited  by  A.  Stevens.  12mo. . . 
Treatise  on  the  Horse :  revised  and  enlai^ged  by  W. 

Watson.  8vo 
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American  Ageicultueist,  New  York  City.    Monthly,  $1  60  per  an- 

rnunu    Orange  Jadd  &  Co.,  publisbers  and  proprietors.    George  Thnr- 

ber,  mana^ng  editor,*  assisted  by  Mason  C.  Weld,  Joseph  Harris. 

George  E.  Waring,  jr.,  Wm.  Clift,  Wm.  A.  Fitch,  Frederick  MUnch,  ana 

Oarlos  fieidel. 
Ahebioan  Bee  Joubnal,  Washington,  D.  0.    Monthly,  $1  per  annnin. 

Samuel  Wagner,  editor  and  publ^her. 
American  Entomologist,  St.  Louis,  Mo.    Monthly,  $1  i>er  annum. 

B.  P.  Studley  &  Co.,  publishers.     Benjamin  D.  Walsh  and  O.  V. 

Biley,  editors. 
American  Farmer,  Baltimore,  Md.    Monthly,  $2  per  annum.    Worth- 

ington  &  Lewis,  publishers. 
American  Farmer,  Rochester,  N.  Y.    Monthly,  $1  per  annum.    John 

B.  Gkuretsee  &  Co.,  publishers.    John  K.  Garretsee,  editor. 
American  Stock  Journal,  Parkesburg,  Pa.    Monthly,  $1  per  an- 
num.   N.  P.  Boyer  &  Co.,  editors  and  proprietors.     A.  Marshall, 

associate  editor. 
Bee  Keeper's  Journal  and  Agricultural  Repository,  Nevada, 

Ohio.    Moutbly,  $1  per  aununi.    H.  A.  King  &  Co.,  publishers.    H. 

A.  King  and  Mrs.  E.  S.  Tupper,  editors. 
Boston  Cultivator,  Boston,  Mass.    Weekly,  $2  50  per  annum.    Otis 

Brewer,  publisher  and  proprietor. 
California  Farmer^  San  Francisco,  Cal.     Weekly.  $5  per  annum. 

Warren  &  Co.,  publishers.    Colonel Warren,  editor. 

Carolina  Far>ieu,  Wilmington,  N.  C.    Monthly,  #2  per  annum.    Wnu 

EL  Bernard,  editor  and  proiuietor.    R.  K.  Bryan,  associate  editor. 
Central  Union  Agriculturist  and  Missouri  Valley  Farmer. 

Omaha,  Neb.    Monthly,  $2  i>er  annum.    Jeremiah  Behm,  editor  ana 

proprietor. 
Chautauqua  Farrier,  Dunkirk,  N.  T.    Weekly,  $1  per  annum.    J. 

M.  Lake,  publisher. 

COLMAN'S    KURAL    WORLD    AND    VALLEY    FARMER,    St.    LouiS,    Mo. 

Weekly,  $2  per  annum.    Norman  J.  Colman,  editor  and  proprietor. 

William  Muir  and  C.  W.  Murtfeldt,  associate  editors. 
Countryman,  (The,)  Cincinmiti,  O.  Monthly,  $1 60  per  annum.  Charles 

S.  Burnett,  publisher. 
Cultivator  and  Country  Gentleman,  Albany,  New  York.    Weekly, 

$2  50  per  annum.    Luther  Tucker  &  Son,  publishers  and  proprietors. 

Luther  Tucker,  Luther  11.  Tucker,  and  John  J.  Thomas,  editors. 
Deetz's  Experimental  Farm  Journal,  Chambersburg,  Pa.    Monthly, 

$1  50  per  annum.    G.  A.  Deitz,  editor  and  publisher. 
Dixie  Farmer,  Columbia,  Tenn.     Wei'kly,  $3  i>er  annum.     Paul, 

Taval  &  Qanner,  publishers.    Hunter  Nicholson,  editor. 
Farm  and  Garden,  Clinton,  9.  C.    Monthly,  $1  per  annum.    Wm.  P. 

Jacobs,  editor.    James  R.  Jacobs  &  Co.,  publishers. 
Farmer's  Gazette  and  Industrial  Index,  Richmond,  Va.    Monthly, 

$1  per  annum.    S.  Bassett  French,  editor  and  proprietor. 
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Fabmeb's  Home  Joxtbnal,  Lexington,  Ky.  Weekly,  $3  per  annnm. 
James  J.  Miller,  editor  and  proprietor. 

Farmer's  Union,  Minneapolis,  Minn.  Monthly,  60  cents  per  ftunnTn. 
•  W.  A.  I^imochs,  publisher.    John  H.  Stevens,  editor.. 

Farm  Journal.  Chambersbnrg,  Pa.  MontMy, .  25  cents  per  annum. 
H.  S.  Gilbert  &  Co.,  publishers. 

Gardener's  Monthly,  Philadelphia,  Pa.  Monthly.  $2  per  annnm. 
Brinckloe  &  Marot,  publishers.    Thomas  Meehan,  eaitor. 

Germantown  Telegraph,  Philadelphia,  Pa.  Weekly,  $2  per  annnm. 
Philip  B.  Freas,  editor  and  proprietor. 

Grape  Culturist,  St.  Louis,  Mo.  Monthly,  $2  per  annum.  Gtoorge 
Husmann,  proprietor. 

Hearth  and  Home,  New  York  City.  Weekly,  $4  per  annum.  Pettin- 
gill.  Bates  &  Co.,  publishers.  Donald  G.  Mitchell  and  Harriet  Beecher 
Stowe,  editors.  Joseph  B.  Lyman  and  Mary  E.  Dodge,  associate 
editors. 

Home,  Farm,  and  Orchard,  Newburg^  N.  T.  Weekly,  $1  per  annum. 
A.  A.  Bensel  &  Son,  editors  and  publishers. 

HoRTioxTLTXJRisT  AND  FARMER,  De  Soto,  Mo.  Semimonthly,  $1 60 
per  annum.    Gardner  &  Co.,  publishers.    O.  A.  A.  Grardner,  editor. 

Horticulturist,  (The,)  New  York  City.  Monthly,  $2  50  per  annum. 
F.  W.  Woodward,  publisher.   Henry  T.  Williams,  editor  and  proprietor. 

Iowa  Homestead  and  Western  Farm  Journal.  Des  Moines,  Iowa. 
Weekly,  $2  per  annum.    Wm.  Duane  Wilson^ditor  and  publisher. 

Journal  of  Agriculture,  St.  Louis,  Mo.  Weekly,  2  per  annum. 
L.  D.  Morse  &  Co.,  publishers  and  proprietors.  L.  D.  Morse,  editor. 

Journal  of  the  Farm,  Philadelphia,  Pa.  Monthly,  50  cents  per 
annum.    Baugh  &  Sons,  publishers. 

Kansas  Farmer,  Leavenworth,  Kansas.  Semi-monthly,  $1  per  an- 
num.   G.  T.  Anthony,  editor  and  publisher. 

Maine  Farmer,  Augusta,  Me.  Weekly,  $2  per  annum.  S.  L.  Board- 
man,  editor. 

Maryland  Farmer,  Baltimore,  Md.  Monthly,  $1  50  per  n-TinTiTn. 
S.  Sands  Mills  &  Co.,  publishers  and  proprietors. 

Massachusetts  Ploughman,  Boston,  Mass.  Weekly,  $2  50  per 
annum.    George  Noyes,  publisher  and  proprietor. 

Minnesota  Monthly,  St.  Paul,  Minn.  $2  per  annum.  D.  A.  Eob- 
ertson,  editor  and  proprietor. 

Mirror  and  Farmer,  Manchester,  N.  H.  Weekly,  $1  50  per  an- 
num.   John  B.  Clarke,  editor  and  proprietor. 

Michigan  Farmer  and  State  Journal  op  Agriculture,  Detroit, 
Mich.  Weekly,  $2  per  annum.  Johnstone  &  Gibbons,  publish- 
ers.   B.  F.  Johnstone,  editor. 

Model  Farmer,  Corinth,  Miss.  Semi-monthly,  $2  per  annnm.  Key 
&  Bare,  publishers.    Thomas  J.  King,  editor. 

Moore's  Eural  New  Yorker,  New  York  City  and  Eochester,  N.  Y. 
Weekly,  $3  per  annum.  D.  D.  T.  Moore,  editor  and  proprietor. 
Chas.  D.  Bragdon,  G.  F.  Wilcox,  and  A.  A.  Hopkins,  associate  editors. 
Henry  S.  Eaiidall,  editor  of  department  of  sheep  husbandry^  A. 
Willsurd,  editor  of  department  of  dairy  husbandry ;  and  Daniel  Lee, 
southern  corresponding  editor.  ^ 

National  Agriculturist  and  Pennsylvania  Farm  Journal,  Pitts- 
burgh, Pa.  Monthly,  $1  per  annum.  James  M.  Kuester,  editor  and 
publisher. 

New  England  Farmer,  Boston.  Mass.    Monthly,  $150  per  annum. 
E.  P.  Eaton  &  Co.,  publishers.    Simon  Brown  and  S.  Fletcher,  editors. 
39 


Digitized  by 


Google 


610  ACUSIOULTUBAL  BEPOBT. 

ISTew  England  Farmer,  Boston,  Mass.    Weekly,  $2  50  per  annom.  * 

B.  P.  Eaton  &  Co.,  publishers.    Simon  Brown,  agnenltural  editor. 
S.  Fletcher,  assistant  editor.    E.  P.  Eaton,  general  editor, 

Kew  Englaio)  Homestead,  Springfield   and  Northampton,  j^Iass. 

Monthly,  75  cents  per  annum.    Henry  M.  Bart  &  Co.,  editors  and 

publishers. 
New  England  Homestead,  Springfield  and   Northampton,  Mass. 

Weekly,  $2  60  per  annum.    Henry  M.  Burt  &  Co.,  editors  and  pub- 
lishers. 
NoBTHEEN  Faemeb,  Fond  du  Lac,  Wis.    Monthly,  $1  25  per  annum. 

Fred.  D.  Carson,  publisher  and  proprietor. 
NoBTHWESTEBN  Fabmeb,  Indiauapolls,  Ind.,  and  Chicago,  BL   Monthly, 

$1  50  per  annum.    Northwestern  Fanner  Co.,  publishers. 
Omo  Fabmeb,  Cleveland,  O.    Weekly,  $2  per  annum.    S.  O.  Harris  and 

G.  B.  Blakeslee,  editors.    Mrs.  Helen  L.  Bostwiek,  corresponding  editon 
OuB  Fbiend  and  Companion,  Goodhue,  Minn.    Monthly,  50  cents  pel 

annum.    Harrison  Lowater,  publisher. 
Pbagtical  Fabmeb  and   kubal  Adtbbtiseb,  Philadelphia,  Pa. 

Monthly,  $1  per  annum.    Paschall   Morris,  editor  and  proprietor. 

Horatio  Crane,  assistant  editor. 
Pbaibie  Fabmeb,  Chicago,  BL  Weekly,  $2  per  annum.  Prairie  Farmer 

Co.,  publishers.    Henry  D.  Emery,  W.  W.  Corbett,  H.  T.  Thomas, 

and  Bodney  Welch,  editors. 
Bboonstbucted  Fabmeb,  Tarboro',  N.  C.    Monthly,  $2  per  annum* 

Thigpen  &  Dancy,  editors  and  proprietors. 
Bboobd  and  Fabmeb,  Brattleboro',  Vt.    Weekly,  $2  50  per  annum. 

E.  P.  &  A.  C.  Ackerman,  editors  and  publishers. 
Bubal  Amebican,  New  York  City  j  (Post  Office  address :  New  Bruns- 
wick, N.  J.)  Monthly,  $1  50  per  annum.    T.  B.  Miner,  editor  and  pro- 
prietor. 
Bubal  Buckeye^  Chillicothe,  O.    Semi-monthly,  tl  60  per  annum. 

The  Bural  Printmg  Co.,  publishers.    Samuel  L.  Leffingwell,  editor. 
Bubal  Gentleman,  Baltimore,  Md.    Monthly,  $1  per  annum.    J.  B. 

Bobinson  &  Co.,  publishers.    Frank  L.  Morling,  editor. 
Bubal  Home,  BufEalo,  N.  Y.    Monthly,  50  cents  per  annum. 
BuBALiST,  Cincinnati,  Ohio.    Monthly,  $1  per  annum.    J.  S.  Sheppard, 

publisher. 
Bubal  Southebneb,  Atlanta,  Ga.    Monthly^  $1  per  annum.    Miller 

&  Bailey,  publishers.    Samuel  A.  Echols,  editor. 
Bubal  West  and  Weekly  Joubnal,  Quincy,  Bl.    T.  M.  Bogers,  edi- 
tor and  publisher. 
Small  Fbuit  Becobdeb  and  Cottage  Oabdeneb,  Palmyra,  N.  Y. 

Monthly.    Purdy  &  Johnston,  editors. 
SoBGO  Joubnal  and  Fabm  MAOHmnsT,  Cincinnati^  O.    Monthly, 

50  cents  per  annum.    Blymyer,  Norton  &  Co.,  publishers  and  pro- 

prietors.    William  Clough,  editor. 
SouTHEBN  CuLTivATOB,  Athens,  Ga.    Monthly,  $2  per  annum.    Wm. 

&  W.  L.  Jones,  editors  and  proprietors.    D.  Bedmond,  Areola,  La., 

corresponding  editor. 

SOUTHEEN   HOBTIOULTUBIST  AND  MONTHLY  JOXTBNAL,  YazOO  City, 

Miss.    Monthly,  $2  per  annum.    H.  A.  Swasey,  editor  and  proprietor. 

SouTHEBN  Fabmeb,  Memphis,  Tenn.    Month]y^$2  per  annum.    W, 

Phillips  &  Co.,  proprietors.    Dr.  M.  W.  Phillips,  editor :  assisted  by 

Prof.  E.  W.  Hilgard,  P.  J.  Berkmans,  Geo.  W.  Gift,  (Jeo.  Husmann,  C. 

C.  Langdon,  J.  Van  Buren,  and  D.  L.  Adair. 

SOUTHEBN  Planteb  AND  Fabmeb,  Bichmoud,  Va.    Monthly,  $2  per 
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annnirL  Charles  B.  Williams,  editor  and  proprietor.  Prank  G.  Ruf 
fin,  associate  editor.    John  M.  Allen,  horticultural  editor. 

Southern  Euralist,  Tangipahoa,  La.    Monthly,  $1  60  per  annum. 

Texas  Farmer,  Heriderson,  Texas.  Monthly,  $2  per  annum.  W.  E. 
Marshall  and  J.  M.  Dodson,  editors  and  proprietors. 

Texas  Plow  Boy,  Lockhart,  Texas. — ^Weekly  and  semi-monthly ;  weekly, 
$3 ;  semi-monthly,  $2  60,  per  annum.  N.  C.  Baymond  and  E.  H.  Eogan, 
editors  and  proprietors. 

Tn-TON's  Journal  of  Horticulture,  and  Floral  Magazine,  Bos- 
ton, Mass.  Monthly,  $3  per  annum.  Tilton  &  Co.,  Boston,  and 
Hovey  &  Heflfron,  Chicago,  publishers. 

TuRP,  Field,  and  Farm,  New  York  City.  Weekly,  $5  per  annum.  S. 
D.  Bruce  &  J.  C.  Simpson,  editors  and  proprietors. 

Western  Eural,  Chicago,  lU.,  and  Detroit,  Mich.  Weekly,  $2  per 
annum.  H.  N.  F.  Lewis,  editor  and  proprietor.  G.  E.  Morrow  and 
Thomas  H.  Glenn,  Chicago,  and  Edward  Mason,  Detroit,  associate 
editors. 

Whitlook:  Exposition  Eegorder,  New  York  City.  Monthly,  $1 50 
per  annum.  The  Whitlock  Exposition  Publication  and  Exchange 
Co.,  publishers.    Andrew  8.  Fuller,  editor. 

Willamette  Farmer,  Salem,  Oregon.  Weekly,  $2  50  per  annum.  A. 
L.  Stinson,  publisher  and  proprietor.    John  Miuto,  editor. 

Western  Farmer,  Madison,  Wis.,  and  Chicago,  HI.  Weekly,  $3  per 
ftnnum.    W.  B.  Davis,  editor  and  publisher. 

Western  Stock  Journal,  Sigoumey,  Iowa.  Monthly,  $1  per  anaoxa. 
J.  H.  Sanders  &  Oo^  publishers. 

WoBKiNa  Farmer,  New  York  City.  Monthlyj  $1 60  per  annum.  Wil- 
liam li.  Allison  &  Co.,  publishers  and  proprietors.  William  L.  Alii- 
BOiif  editor. 


Digitized  by  LjOOQ iC 


METEOROLOGY  OF  1868. 


I  Compiled  from  monthly  reports  made  to  the  Smithsonian  Institution  through  thi6 
Department.  The  observations  were  made  daily,  at  the  honrs  of  7  a.  m.  and  2  and  9 
p.  m.,  with  slight  occasional  exceptions.] 


Stntionn  in  Stotos 
and  Territorie«. 


Steuben 

Wflliftmshnrg . . . 
Weat  Waterdlle 

Oardiner 

Standish 

Norway 

Comian 

CkMnliahTiUa 


▲TtnifM., 


Portsmontli 

Stratford. ....... 

Shelbilme., 

North  Bamstead 

Concord 

Claremoni 


▲t«mm.. 


Lanenhnrs , 

North  Crafttbory. 

Bandolph , 

Near  St.  Albans.. 
Middlebnry 


A,TcraKM . . . . . . 

MlBBACmJSXTTB. 


Kingston 

Top^eld 

Lawrence 

Orooreetown 

Newbury. 

Milton 

Brooldine 

North  BUlerica  .. 

West  Newton 

New  Bedford  

Worcester 

Mendon 

Laneiibnrg 

Amherst 

Richmond 

Williams  GoUege. 


Date. 


24 

23 

3,34 

24 

3 

2,8 

3 

3 


2,3 


3,7.23 

2.3 

,3 

,1 

3 

3 

25 

3 

25 

23 

23 

23 

8 

3 

24 

S3 


"Hi 

30 
38 
40 
38 
38 
38 
35 


39 


41 
44 
40 
45 
45 
42 
44 
43 
39 
39 
43 
40 
37 


Date. 


19 
11 
19 
10,31 
13,14 
11 
13 
13 


13 


AreracM. 


10,13 

17 

17 

17 

2,13,17 

13,17 

6 

19 

18 

10,13 

13 

13 

12.13 

13,17 

6,10 


—  9 


Deg. 
15.8 
10.6 
16.1 
17.6 
14.9 
14.9 
16.6 
17.8 


15.5 


13.7 

21' i' 


l&O 


17.3 


12.7 
17.1 
15.1 
11.7 
13.4 


14.0 


36.0 
20.1. 
21.6 
22,6 
21.7 
22.0 
23.6 
21.0 
21,9 
2.5.4 
21.4 
19.6 
20.3 
20.2 
19.1 
19.3 


31.6 


In. 
4.93 
2.05 
2.27 
2.86 
3.96 
2.00 
4.10 
4.13 


3.17 


3.30 
3.50 
3.95 


3.65 


3.60 


3.14 
3.52 
0.25 
1.71 


L70 


4.45 
a  46 
3.06 
2.41 


3.91 


3.05 
5.91 
3.27 


3.18 
3.53 
5.05 
3.43 


Date. 


3.56 


21 
20 
9,20 
20 
21 
20 
21 
21 


5 

0 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
20 
19,20 


36 
38 
44 
47 
44 
42 
41 


Date. 


18 
11 
8,12,25 
12 

8 
12 

8 
S3 


3,12 

8 

S3 

8 


8 
8 
3 
« 
8 
8 
8 
8 
8 
8 

23 
3,23 

23 
8 

23 
8 


Deg. 

—13 
—16 
—12 
—12 
—18 
—22 
—11 
—10 


—  7 
«-24 
—23 

—  4 
—15 
—13 


—27 

12 

—31 
—27 

—27 


—  8 

—  5 

—  8 

—  5 
—13 
—10 
—22 
—20 

—  1 

—  4 

—  6 

—  8 
—18 
—10 
—19 


16.9 

las 

14.8 
1&9 
14.8 
12.9 
15.3 
16.6 


14.6 


31.0 
9.3 
9.4 

ia3 

17.9 
15.0 


15.3 


8L9 
14.4 
10.2 

ai 

1L4 


10.6 


24.8 
17.9 
19.8 
19.5 
20.4 
21. « 
23.6 
19.6 
18.8 
23.7 
19.2 
17.5 
18.9 

ia2 

17.4 
16.1 


19.8 


1 
I 


In. 

3.70 
2.00 
1.85 
1.87 
1.73 
1.30 
1.10 
S.00 


8L07 


3.78 
3.00 
a84 
1.S3 


0.50 


1.45 
1.60 
a55 


1.15 
L19 


1.70 
1.23 
1.46 
tl2 
0.6O 
1.96 


1.50 
2.32 
1.53 


1.45 
L03 
4.50 
1.95 


1.78 
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HtHtioim  iu  States 
and  Territones. 


flHODB   ISLAND. 

Newport 


Date. 


OONNECnc'UT. 


Pomfiret 

Uroton 

Colnmbia  . . . 
Middletown  . 
Colebrook... 


AyengM... 

NKW   TOKK. 


Moriches 

Soatb  Hartford 

Troy 

GennautowQ  .. 

GanisoD'fl 

Throe's  Neck  .. 
White  PUins  .. 
Deai  &  Dumb  iDst. 
Columbia  College 

Flat  Bush 

Stapleton 

Kewborg 

MlnaTille 

Goavemour 

North  Hammoud  . 

Houseville 

South  Trenton... 

CaxenoTia 

Oneida 

Depauville 

Theresa 

Oswego 

Palermo 

Nichols 

Newark  Valley . . . 

Geneva  

RiK-hester 

Little  Genesee. . . 
Uuflalo 


2, 3, 23 


3 
3 
3 
3 
3 
2 
2 
23 
23 
23 
3 
4 
23 
23 
23 
23 
23 
23 

2:j 

23 

3 

23 

4,23 


▲verages — 

HIW  JSB8ST. 


Pateraon 

Newark 

New  Brunswick. 

Trenton 

Burliuf^n 

Moorestown 

Mount  HoUy 

Dover 

Ilmldonfield 

Nowfleld 

Greenwich 

Vineland 


▲Terages 

pnmBTLYAmjL 

Nyces 

Fallsington 

Philadelphia.... 


4 
3 

23 
2. 3, 4, 24 
3 

23 

83 
4 

SS 
4 
4 
4 


Deg. 
42 


50 
44 
45 


Date. 


10 


10 
10,17 
17 
17 
10 


31 

6 

7,28 

31 

10 

10 

10 

10 

ID 

10 

10 

10 

7 

28 

28 

12,27 

28 

5 

C 

28 

29 

28 

28 

30 


1 

a 


Deg. 

lu 


—  8 
—14 

—  3 
0 
6 
6 
G 
6 

14 
7 
7 
3 

—  7 
—22 


l>eg.      In. 
27. 4     5. 48 


30.7 
23.6 
24.5 
22.7 
17.4 


31.8 


28.4 
16.5 
19.5 
19.5 
23.0 
25.3 
25.4 
25.8 
2a4 
25.1 
27.5 
23.0 
12.2 
12.7 


—12  I  14.  C 
—  7  I  15.9 


—  6 

—  2 

—  4 
—12 
-31 

—  8 
—23 

—  2 


16.0 

ia6 

21.9 
15.9 


20.6 
10.2 
21.7 


20.9 
20.8 
19.4 
20.9 


20.6 


25. 3 
25.9 
85.1 
30.3 
30.2 
26.7 
27.9 
85.3 
27.9 
30.9 
29.5 
86.6 


27.6 


80.6 
27.0 
30.3 


2.90 
3.10 
3.36 


3.85 


4.34 
5.60 
3.33 
3.10 
3.41 


4.00 
8.23 
3.41 
3.45 
3.27 
3.14 
2.00 
1.58 
2.57 
3.30 
4.45 
4.30 
3.35 
2. 06 
5.49 
4.50 


1.92 
1.45 
2.00 
8.23 


3.23 


1.95 
3.28 
2.18 
4.30 
a20 
3.77 


6.00 
3.38 


3.57 
4.43 


3.60 


8.68 
3.50 
3.49 


Date. 


21 
21 
21 
21 
90,21 


21 

20 
20 

19,20 
20 
21 
20 
21 
21 
21 
21 

19,20 
20 
20 
20 
20 
20 
20 
20 
20 
9 
20 
20 
20 
20 
20 
SO 
20 
30 


21 
21 
21 
21 
23 
30 
20 
21 
20 
90,21 
21 
81 


g 

S 

M 

a 


KBBBUARY. 


Dat*. 


^- 


2:1 

8 

8,23 

8 

3:) 


8 
%\ 

8 
12 
12 
33 

3 
33 
S3 

8 
3,4,33 

8 
33 

3 
11 

3 

.3,23 

S3 

3 

3 
11 
11 
11 

8 

7 
23 
11 

8 
3.11 


ti 

^  i 

5 

t 

-9    ! 

9. 

Si:  ' 

a 

- 

Deg.\ 

4  i 


—15 
—25 
—16 
—14 
—10 

—  2 

—  1 
1 
C 
0 
7 

—18 
—16 
-28 
—21 
—20 
—14 
—17 
—14 
—18 


Deg. 
26.1 


18. 5  1. 80 
22. 1  3.  lu 
21.  7  2. 1 
20.8  '  l..'J3 
16.8  ' 


20.0 


26.0 
15.5 
17.0 

lao 

19.0 
22.3 
82.2 
23.0 
85.8 
26.3 
25.8 
19.5 
10.0 
12.4 
14.3 
13.4 
12.3 
15.7 
18.6 
15.8 


—  8 
—19 
—20 
—32 

—  5  I  19. 8 


18.8 
14.9 
18.0 


—  2 
—19 

—  1 


20.7 
17.4 
90.9 


—20 

—  6 

4 


21.4 
21.9 
20.4 
2G.8 
26.5 
23.0 
24.8 
20.7 
24.1 
26.1 
26.6 
84.3 


23.9 


18.0  1.28 
23.7  %m 
26. 6       2. 51 
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Stations  in  States 
and  Territoriaa. 


Pbsna.— Con. 


Gennantown 
Horsham  .. . 
Plymouth  Meeting 

Dy  berry. 

Lehigh  uniTersity 
Whitehall... 

Beading 

Parkers  ville. 
£phratah  .. . 
Silver  Spring 
b  Joy .. 


If  oont  Joy 
Harrishorg 

Tioga 

Lewisborg 

lolcesbnrg 

ICorrysvule 

Grampian  HilU  .. 

Johnstown 

Franklin 

ConneUsville  ..  .. 

KewCaaUe 

Beaver 

Canonsbnrg  


Ayerages.. 


KABTLAHD. 


Woodlawn 

CatoDsville 

Annapolis 

Stinigoes 

Bmroittsbnrg  ..  .. 
Mt.St.Mar>^sCoI. 


Averages.. 


VIBOOriA. 

Surry  Court  House 
CapeChas.L't-h.. 

Comom 

Hount  Solon 

Lynchburg 

Snowville 

Wythex-ille 


Averages.. 


WSBT  VUIODOA. 


Bomney 

Oraftou 

Weston 

Burning  Springs 
Cal)eU  Court-house 


Averagea 

NORTH  CAROLDTA. 


Kenansville. 
Goldsboro'... 

Boleigh 

Oxford 

Albemarle... 


Date. 


3,4 


3 
2 
4 

1,2 
3 

2,8 
4 


3,4 

3 

23 

3,23 


23 
3,23 
23 
23 
5 


4 

56 

4 

46 

2,4 

54 

4.24,27 

48 

1 

50 

3 

44 

4 
4 
16,25 
4 
5 
3 


3,4 

1 

4 

3 

4,23 


Dei 


38 


Date. 


U,J7 


10,19 
31 
31 
16 
16 
31 
31 


10,31 
9 
19 
9 


,13,19 
13 
9 
9 
19 


10 

8, 12, 13 

31 

31 

9 

0 


13,31 

12,30 

12,13 

30 

30 


18 

18 

31 

18,31 


1^ 
J 


Deg. 

5 


—  8 


Deg. 
26.1 


17.6 


24.4 
27.2 
26.0 
27.5 
27.fi 
28.5 
27.8 


21.3 
24.3 
24.0 
19.9 


20.4 
24.9 
24.3 
27.0 
24.6 


2S.0 


97.0 
25.7 
35.9 
31.3 
27.3 
26.3 


98.9 


36.0 
33.3 


39.5 
35.4 

2a9 


33.9 


31.0 
33.5 


32.2 
33.2 


31.8 


40.9 
35.9 
35.0 
96.1 


In, 
2.'26 
3."i3 
1.75 


2.66 
1.23 


1.15 
4.09 


9.56 
4.02 
2.98 
3.33 


3.67 


9.78 


4.07 


4.17 
4.55 
9.72 


a88 


ILIO 
1.17 


1.68 


3.UU 

i'io' 


3.45 


3.20 
4.90 
3.40 
6.80 


Date. 


19 
20 
19 
20 
19 
21 
21 
20 

20,21 
20 
20 
21 
90 
19 

90,91 
90 
90 
19,90,21 
20 
90 

19,20 
20 
90 


90 
90 
19 
20 
90 
19,20 


19 
19,20 


16,19 


Dea. 
46 
53 
50 
47 
47 
50 
53 
48 
52 
48 
53 

i^ 

48 
53 
52 
50 
46 
50 
56 
50 
50 
57 


65 


Date. 


13 
12 

1,8 

8 

2,7,8 

1 

I 


^- 

—  4 

—  7 
—27 

—  7 

—  7 

—  1 
—10 

—  4 

—  8 

—  9 
9 

—92 
—18 
—15 
—10 
—16 
—14 
—24 
—19 
—10 
0 

—  7 


—  1 
6 

—  1 
13 

—  8 
9 


—  2 
9 


«!o 

23.6 

93.8 

ia6 

19.8 
21.5 
94.5 
91.6 
94.9 
93.8 
95.6 
93.5 
20.0 
l&O 
9L1 
94.0 
16.6 
9L8 
1&6 
94.4 
95.9 
97.4 
96.5 


39.3 


34.4 
94.8 
3L3 
3L0 
94.6 
93L9 


96.7 


36L5 
40.1 


3X8 
36.0 
90.0 
31.9 


34.6 


31.3 
33.8 


33.9 
96.7 


33.4 


40.6 
35.3 
35.7 


19  I  37.1 


S3 


In, 
9.00 
L80 
L46 

Leo 


LfiS 


3.11 
9.10 


LOS 
L76 
L09 
L57 
LTI 
3.4n 
9.80 
4.89 


ft.7S 
LOI 


9.06 


3.87 


3.91 
3.00 


L61 


ft.  95 


0.39 


7.75 
L75 


9.36 


4.03 

"ioo 


3.61 


9.95 
100 
X30 
3.05 


Digitized  by  LjOOQ IC 


HBTEOROLOOT  OF  1868. 
2£€ie$roU>gy  of  IQCS^-OonHimed. 


616 


Bt&tioiui  in  States 
and  Territories. 


Date. 


Dote. 


11 


Date. 


Date. 


a 
«>  . 


a  . 
9S 


KOBTB  GABOUNA 

— Contlnaed. 


StatesviUe. 
AtheTlUe.. 


61 


8 
3 


31.4 
33.5 


In. 
e.50 


14 
4 


32.3 
30.5 


Areraget.. 


35.4 


36.8 


BOLTH  CABOLIHA. 


Aiken 

Qowdyarille.. 


19 


34.5 

3ao 


S.00 


34.6 

3ao 


ATeragea... 

OIOBGIA. 


36.3 


2.00 


36.8 


Atlanta. 
Haoon  .. 
Penfield. 


3,7 

7 


37.0 
44.6 


4.01 
7.66 


67 


40.8 
47.4 
44.9 


Areragea... 

ATA«AMA 


40.8 


5.94 


44.4 


Opelika 

Carlowville 

Moolton 

Fish  River 

Greene  Springs.. 
Havana 


4.7 

78 

7 

78 

3 

70 

7 

88 

3,7 

79 

3 

79 

30 
30 
30 

30,31 
30 

30,31 


44.3 
45.1 

3as 


&18 
5.65 


4S.0 
43.1 


11.04 
11.83 


17 

0 

O.Sl 

19.  S3 

33 

17.33 


47.6 
49.3 
44.7 


4a  4 

47.4 


Areragea... 

VLOBIDA. 

Jaoksonvflle . . 
Port  Orange... 

Gordon 

Lake  City 

Averages... 

TEXAS. 


Gilmer.... 
Houston... 
Colombia. . 

Waoo 

Aostin.... 


48.7 


9.03 


47.5 


57.6 
5ai 


3.80 


3.4 


74 


36 


53.3 


10,31 

10 

3,4,6,7 

9 


7 

29 

31 

1,7,39 


54.0 

56.8 


53.7 


56.3 


3.80 


56.0 


5 

5,6 

3 

2 


41.3 
53.0 
53.0 
42.4 
46.3 


1.38 
0.70 
0.36 


19,31 

19,35 

34 

19 

30 


13 
13 
13 
11,12 
13 


49.5 
55.6 
55.3 
47.6 
54.6 


Averagea.... 

LOUIBIAHA. 

New  Orleans... 
Benton 


46.8 


0.81 


53.5 


Grenada.. 
Hatches  . 


3,4,6 
3 


Averages... 

ARKANSAS. 

Helena 


74 


39.30 


19 


41.0 


43.7 
46.6 


44.7 


35.7 


&16 

a  16 


19 


23 
9.34 


33 


78 


76 


45.7 


12 
1,13 


13 


SO     49.9 
25     45.7 


1L75 
a93 


3.34 
a34 


3.55 
6.89 


5.33 


a79 
3.86 
4.60 

ao3 

3.79 


3.89 


9.85 

S.*85 
8.35 


1.87 
2.20 
3.48 


3.53 


3.38 
3.38 


15 


45.6 
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JAKUABT. 

PRDfiUA 

Date. 

HT. 

Slations  in  States 
and  Territories. 

Date. 

1 
0 

Date* 

15 

s 

•a 

g 

1 
t 

3 

1 
1 

Date. 

i 

6 

i- 

s 

^- 

61 
63 
70 
66 
67 
72 

i 

t 
i. 

a  s 

a 

i 

1 

a 

i 

1 

0 

ISRNBSaEB. 

Elisabethton 

Tosoulain  College 

7 

57 

31 
30 

—  4 

31.5 

In. 

20 
20 
91,22 
23 
21 
23 
23 

I 
1 
7 
7 
7 
1,2,10 
U 

3 
14 
18 
20 
19 
18 

Deg. 
36^8 
36.0 
4L9 
42.1 
4L7 
39.9 
43.0 

Jn. 
...... 

Aastin , 

4 

3 
3 

68 
65 
66 

68 

30 

3J 

9,29,30 

30 

8 
14 
11 
13 

33.5 

4.50 

0  3Q 

KasbTiUa 

CkrksTille 

Memphis 

30.9 
33.0 

5.03 
5.30 

1.31 
L98 

AVWIMWtr 

34.0 

4.94 

4ai 

0.96 

KmUCKT. 

Pine  Grove 

Lexington 

DanvUle 

3.4,5 
3 

4,5 

54 
57 
GO 
55 

30 
30 
30 
30 

—  2 
0 

1 
4 

27.9 
28.5 
32.6 
29.6 

4.65 
4.81 
a95 
4.29 

19 
20 
19 
19 

59 

60 
71 
57 

7 
7 
7 
7 

4 

H 
5 
6 

33.5 
34.2 
39.3 
35.0 

9.05 
1.9« 
L59 

LooisTiUe 

L60 

ATerages 

29.7 

4.40 

35.5 

1.80 

OHIO. 

New  Lisbon 

St«abenvillo 

Painesville 

MilnersviUe 

Cleveland 

"Wooster 

4 

4 

23 

4 

S3 

4 

4 

20,23 

23 

4 

4 

23 

23 

G 

4 

C 

C 

23 

4 

4 

C 

5 

(i 

6 

50 
45 
40 
50 
44 
50 
SO 
39 
42 
43 
44 
45 
46 
50 
44 
49 
40 
46 
59 
48 
50 
52 
55 
52 

19 

12 

9.10 

9,13 

27,28 

22 

30 

30 

9,30 

9,30 

9 

30 

30 

30 

30 

30 

9,28 

28 

30 

30 

30 

17 

30 

30 

—  3 
4 
2 

—  6 

—  4 

—  6 
4 
0 
2 
0 

—  2 

—  6 

—  4 

—  2 
-3 

—  4 

—  1 
—14 

—  4 

—  7 

—  4 
4 
8 

24.2 
26.0 
20.6 
23.2 
21.5 
22.9 
29.4 
21.7 
19.5 
2L9 
22.7 
2L0 
20.4 
27.1 
20.8 
24.2 
21.0 
22.1 
27.5 
21.8 
24.5 
27.0 
31.3 
25.2 

2.56 

*i*43* 
9.23 
L46 

'4.*42* 
1.00 
0.93 
0.94 
0.49 
0.46 
1.81 
6.45 
1.84 
4.10 
L25 
3.25 
2.44 
2.44 
4.25 
3.72 
7.29 
8.90 

20 
19,20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 
24 
19,20 
24 
20 
20 
5,15 
19 
24 
20 
21 
21,24 

50 
46 
48 
52 
48 
52 
55 
48 
50 
52 
51 

ii 

69 
47 

Si 

52 
49 
49 
54 
51 
52 
48 

3 
3 
3 
3 
3 
3 
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
1 
7 
7 
7 

—14 
0 
3 

—  8 

—  3 
—12 

7 
-5 
—19 
-14 
—13 
-li 
—10 

—  2 

—  9 
2 

—10 

—18 

2 

i 

23.1 

2ao 

22.5 
23.6 
23.2 
25.9 
33.1 
23.9 
93.8 
94.4 
25.1 
24.1 
94.7 
31.7 
23.6 
98.3 
23.1 
24.9 
31.2 
25.1 
27.4 
31.0 
35.3 
29.8 

L55 

"1*36 
L19 
L47 

GaUipolis 

Kelley's  Island... 

Sandusky 

Korwalk 

L18 
a83 
a88 

a64 

Canon 

North  Fairfield... 

WesterviDe 

WUIiamsport 

Mftrion 

a53 
a94 
a9s 

L82 
LOO 

HiUsboro' 

ToMo 

a68 

LOO 

Bowling  Green... 
Kenton 

L99 
1.79 

OrbanaUniversity 
Bethel 

L03 
0  70 

Cincinnati  (H).... 

Do (P).... 

College  Hill 

a88 

0.95 

A.verages 

23.7 

3.30 

26.5 

1.07 

laCHJGAN. 

Monroe  City 

Alpena - 

23 

3 

2 

2,23 

5 

23 

2,19 

21 

2,3,5 

4,5 

40 
37 
38 
35 
39 
34 
40 
55 
31 
34 

27 
12 

28 
2H 

y 

2fi 
26 
27 
11 

7,8 

—  C 
.1 

—14 
1 

—  4 

—  1 

—  8 

—  8 
—14 

19.5 
20.9 
19.0 

ia4 

20.5 
20.5 
23.4 
23.1 
11.4 
14.0 

2.20 
L15 
1.47 
2.34 
4.13 
2.98 
5.24 
2.00 
6.80 

15 
20 
♦JO 
20 
20 
20 

16,20 
18 
19 

18,19 

47 

:<o 

14 
46 
4r* 
44 
47 
55 
40 
40 

3 
10 

3 

3 

3,10 

13 

17 

3,10 

2 
10 

—21 

—  2 
—19 
—30 

—  6 

—  4 

—10 
—16 
—22 

99.5 
17.4 
18.7 
13,7 
21.3 

lao 

93.5 
26.0 

ai 

1L9 

0.90 
2.78 

State  Ag.  College 

Litchfield 

Grand  Rapids  — 

Korthport 

Holland 

1.98 
L53 
L59 
a45 
1.44 

Otsego 

LSO 

Copper  Falls 

Ontonagon 

4.45 

A.v6rages 

ia9 

3.15 

ia6 

9.10 



XHDUJIA. 

Richmond 

Aurora 

Vavay 

4,6 

3,4,rs6 

4 

44 

50 
60 

30 
30 
30 

-5 

—  4 

0 

21.2 
26.0 
29.9 

2.57 
4.32 
6.90 

24 
24 
19 

52 
60 
60 

7 

1 
7 

—  4 

0 
5 

95.0 
30.3 
33.7 

L44 

1.19 
0.90 
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JANUARY. 

».TJmt'AUY. 

Stations  in  State* 
and  TerritorieH. 

Date. 

1 

Date. 

t 

IS 

a 

E 

S 

g 

S 

i 

V 

1 

Date. 

a 
a 

Date. 

t 

P. 
H 

t 

a 
•a 
3 

■  2 

1 

as 

a 

1 

Indiana— €k>n. 
Mnncie 

4 
4 

47 

30 
30 

—  1 

23.3 

In. 
2.58 
2.40 

34 
19 
81 
34 
24 
24 
24 

20 
20 
24 
20 
26 
20 
30 
90 
34 
20 
20 
19 
20 
20 
19 
20 
20 
20 
24 
84 
30 
16 
20 
16,19 
16,30 

^- 

53 
50 
54 
56 
SO 
60 

56 
54 

60 
48 
H2 
51 
48 
55 
58 
47 
50 
63 
49 
56 
62 
56 
55 
63 
56 
68 
61 
57 
58 
52 
56 

1 
7 
3 
3 
11 
10 
10 

10 
7 
10 
10 
10 
10 
10 
3 
3 
10 
10 
10 
10 
10 
3 
10 
1 
10 

11 

10 
10 
10 
10 
10 
10 

—  6 

—  4 

—14 

—  6 

1 
1 
7 

—  9 
—13 

—  4 

-37 
10 

-27 
—35 
—12 
—15 
—26 
—32 
—16 
—13 
—14 
—16 

—  8 

—  6 

—  9 
0 
5 

—  7 

—  2 

—  6 
—90 

—  6 

T)eg. 
26.5 
27.6 
21.9 
25.0 
26.9 
30.8 
36.a 

In. 
1.55 

Spiceland 

Columbia  City 

3.10 

Carthage 

0.  5t) 

Merom 

4 
4 

3 

48 
59 
5d 

30 
39 
29 

—  3 

—  2 
5 

23L3 

23.8 
27.9 

3.24 
2.30 
3.60 

1.13 
1.00 

New  Harmony.... 

0.82 

94.3 

3.27 

28.4 

1.18 

4 
4,5 
5 
1 
3 

a 
a 

41 
40 
48 
43 
G6 
44 
42 
47 

39 
39 
30 
13 
30 
29 
13,28 
29 

—  7 
—16 
—10 

—  9 
4 

—11 
—14 
-6 

ILLIIIOB. 

Chicago 

19.8 
16.8 
20.6 
15.5 
97.8 
14.4 
14.0 
16.6 

1.98 

'i*57' 
3.90 
0.98 
0.85 
1.07 

27.8 
94.3 
99.3 
90.4 
40.1 
91.3 
19.7 
22.0 
27.4 

ia3 

19.0 
34.1 
34.4 
85.0 
33.3 
34.9 
36.8 
26.9 
96.1 
35.7 
84.5 
29.5 
29.0 
26.4 
28.5 

0.93 

NearTJhicago.... 

Ridge  Farm 

Marengo 

GoloonSa 

Aurora 

""o.*95 
0.60 
1.05 

Sandwich 

Ottawa 

0.85 
1.40 

Wapello 

1.00 

Winnebago 

BocbellTT 

3 
2 

a 

5 
5 

1,5 
3 
5 
4 
4 
3 
4 
4 

3,5 
19 
5 

39 
42 
50 
44 
46 
46 
49 
•     51 
52 
56 
63 
4tf 
56 
54 
43 
55 

13 
13 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29,30 
17,29 
29 
89 
29 

—13 
—16 
—13 
—10 
—10 
—13 
—13 
—10 

—  9 

—  3 

—  8 
—10 

—  6 
—10 

—  8 
-10 

11.5 
18.0 
15.6 
17.2 
17.7 
18.6 
16.3 

ia4 
ia6 

33.0 
96.3 
16.4 
90.0 
19.4 
15.0 
19.5 

0.89 

'o.'m 

0.45 

*i.*TO 
0.34 
0.77 

'i'ii* 

'6.30* 
1.19 

'6.-93' 

0.77 
0.55 

Wyanet 

0.53 

Tisldlwa ,. 

Hennepin 

MognoUa 

Elmira 

"'6*80 
0.83 

Peoria 

0.75 

^^::::::. 

6.50 

Waterloo 

Galesburg 

Manobestor 

Mount  Sterling... 

An«<f^ln«tm 

'       Auinista 

"6*46 
0.19 

6.86 

ATengea 

18.7 

1.14 

26.9 

0.81 

2,5,0 
5 

7 

4 
2 

4 

4 

4 
(2,3,4, 
{    6.JB 

37 
3d 
43 
37 
40 
38 
32 
.38 
44 
34 

1:: 

9,13 

13 
13. 

U13 
13 
12 
16 

12,13 

13 

7,8 

—12 
—17 
—  9 
-14 
—10 
—20 
-19 
—18 
—14 
—90 

-4J3 

—as 

16,90 

16,18,20 

19 

20 

20 

18,20 
19 
20 
30 
20 

16 

18 

47 
43 
56 
42 
48 
48 
47 

52 
55 
50 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

9,19 

—17 
—27 
—14 
—19 
—12 
—27 

-2:1 

—40 
—32 
—30 

-40 

-84 

WnOOKIDf. 

Manitowoc 

Plymouth 

Mflwaukee 

Appleton 

Geneva 

15.9 
12.0 
16.4 

lao 

13.7 
13.2 
12.4 
14.2 

1.64 
1.90 
1.29 
1.57 

ago' 

1.44 

19.3 
17.0 
21.3 
16.3 
20.2 
17.4 
15.1 
16.9 
18.6 
16,0 

17.4 

11.1 

1.34 
2.00 
0.92 
1.50 
0.68 

Wanpocca 

Embarrass 

Rocky  Run 

Edgerton 

liaraboo 

**3.*46 
3.05 
0.80 

9.7 
9.6 
9.1 

i.31 

4.13 

New  Lisbon 

Bayfleld 

JiTerages 

12.7 

3.05 

17.2 

1.98 

5 
5 

'1 

36 
31 

38 
30 

13 
13 

—87 

18 
18 
18 
14 

49 
45 

46 
47 

13 

10 
10 
9 

-31 
—26 
—26 
-35 

MIMHISOIA. 

Beaver  Bay 

St  Paul.... 

10.3 
4.5 
3.9 
3.4 

2.14 
1.71 
1.96 
0.76 

9.9 
13.8 
kl.7 
11.5 

2.41 
1.51 

Minneapolis 

Sibley 

12  —40 

13  1  -36 

1.75 
a83 
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Stations  in  States 
and  Territories. 


ICnnnEsoTA—Con. 


HewTJlm. 
DanvMle.. 


Arerages.. 

IOWA. 


Clinton 

Davonport  — 

Dnbnqne  

Monticello 

MoAcatino 

Burlington 

FtKiidison... 
Oattenberg  ... 

Ceres 

IftVerson  ... 

Iowa  City 

Independence . 
Kear  Indep*ud'uce 

Waterloo 

Karblellook  . 

Iowa  Falls 

Algona  

KearAlgona... 

Dakota 

Fort  Dodge  ... 
Boonesboro'... 

Kolfe 

FontaneUe 

Logan 

Wbitesboro'... 


Averages. ... 

MIBSOUBL 

St  Lonis  TTnir. 

Allenton 

Canton 

Rolla 

Jefi^rson  City. 

Hermitage^ 

Harrison viUe  . 
Oregon 


ATorages.. 


KAJVBAB. 


Atchison 

Leavenworth.... 

Olatha 

Baxter  Springs.. 

Lawrence 

Holton 

Bute  Agr.  ColL . 
Coonoil  Grove... 


Averages.. 


NSBRA8KA. 


Dakota 

Omaha  Hission. 

Elkhom 

Da  Soto 


Date. 


5 
5 
5 
5 
5 

2.4 
3 
5 
5 
5 
4 

3,5 
3 
5 

3,5 
3 
1 
3 
3 
3 
4 
3 
4 
4 
1 


I 

1,3 

1 

1 


36 


Date. 


13,13 


16 
29 
16 
29 
S9 

17,29 
29 
13 
13 
29 
29 
29 
13 

16,29 
13 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 


17,99 
29 
29 
29 


17 
17,29 
29 
29 
17 
29 
29 
29 


97,29 
29 
99 

1» 


-30 
—SI 


—  6 
—12 
—19 
—16 
—12 

—  7 
—10 
—22 
—15 
—15 
—16 
—18 
—22 
—15 
—20 
—16 
—19 


15 

—18 


—18 
—16 


5.0 


5.0 


14.8 
13.3 
13.4 
11.1 
13.6 
17.5 
17.8 

as 

12.8 
11.5 
13.4 
9.7 
5.0 
11.0 
7.9 
7.7 
5.9 
5.1 
7.4 
9.7 
&1 
&5 
11.7 
14.3 
9.1 


10.8 


26.9 
24.2 

lai 

96.3 


23.5 
2L1 
17.4 


22.4 


17.1 
1&3 
16.0 
34.6 
33.7 

ia3 
las 

91.0 


19.7 


10.8 
14.8 
11.7 
11.5 


In, 
a86 


1.49 


0.75 
0.38 
0.48 
0.30 
0.30 


0.51 
0.63 


a  10 
1.65 
0.80 


L15 
1.64 
0.70 
0.99 


0.83 
0.43 
3.00 
0.65 
0.70 
0.80 


7.89 


1.93 
1.69 
0.60 
1.33 


a63 
0.54 
1.00 


1.00 


0,79 
0.S6 
0.00 
0.46 
0.50 
0.45 
0.30 
0.90 


0.57 


0.70 
0.80 


aTO 


Data. 


90 
20 

18,20 
20 
20 
20 
20 
18 

16,20 
18 

18,30 
18 
18 
18 

18.21 


18 
18 
18 
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83 
85 
83 

4 

3 

8,4 

88 
34 

30 

89 
30 
13 

85 
85 
66 

8 

8 

8.14 

89 
48 
38 

ABOBGIA. 

Atlftnta 

54.5 
60.1 
57.8 

8.71 
4.35 
3.40 

S&8 
68.8 
60.0 

6.68 

Maoon 

11.36 

Peniield 

5.65 

Averafes 

57.3 

3.49 

60.3 

7.96 

24 

15,16 
16 
84 

88 

88 
78 
$4 
85 

83 

3 
3 
3 
4 
3 
3,4 

38 
34 
30 
30 
34 
34 

28 

81 
86 
80 

8 
8 
6 

39 
48 
41 

ALABAMA. 

OpeUka 

00.6 
68:8 
55.6 
63.5 
00.6 
00.0 

'a» 

5.54 

8.10 

a  51 
as8 

6a4 
66.8 
5&6 

a75 

CarlowTille 

Houlton 

ia46 

7.37 

Viah  River 

Greene  Springs... 
Havana 

13 
13 

85 
84 

8 
8 

36 
37 

65.9 

64.8 

...... 

7.27 
&3S 

00.4 

a65 

6a8 

7.64 

16,17 

M 

5 

m 

80 

W 

8 

50 

FLORIDA. 

JaekwttTilk 

66.7 

1.16 

.78.0 

8.83 
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MABCH. 

APRIL. 

eutlonsliiBtatM 
«Dd  TerritariM. 

Data. 

i 

11 

Date. 

h 

is 
1 

3 

1 

1 

•3 

Date. 

FLOBIDJL-~Con. 

PortOnwige 

Lake  City 

14 
16,17 

84 

23 

4 

39 

62.8 

In. 

26 

29 
30 
23 
30 
15 

15 
13,24,2J 

A.TtngpB 

64.7 

2.12 

14 
10 
15 
S2 
14,16 

84 
80 
88 
83 
83 

3 
3 
3 
3 
3 

34 
41 
40 

38 
40 

TXZA0. 
Gilmer 

61.3 
67.8 
67.1 
63.7 
64.7 

'i.*76" 
10.60 
4.55 

Houston 

TnlambU 

Waoo... 

AxLMtm 

ATtragM 

64.9 

5.64 

16 
94 

83 
89 

3 
3 

53 
33 

LOinUAMA. 

Kew  OrlesM 

Benton 

61.6 

AT^rMM. ., . . . 

6L6 

16 
34 
16 
94 

80 
89 

80 
88 

'1 

3 
3 

34 
39 
37 
98 

14 
12,30 
13,14 
88,29 

13,30 

30 
94,29 

30 

30 
99,30 

30 

99,30 

99.30 

99 

30 

97,99 

98 
80,30 
99 
98 
30 
99 
99 
29 
98 

Musnarn. 
Grenada 

50.0 
68.0 
63.9 
6L0 

'aii' 
aTO 

BrookhaToi 

Natchei 

Marion 

ATtraffM.  •  •  •  • . 

61.3 

&56 

94 
10 

86 
TO 

3 

4 

33 
16 

Helena.. 1....... . 

50.9 

TnnoMnB. 

Elisabefhton 

Tuacnlom  College 
Lookout  MountMn 
Anstin 

50.1 

95 

16 

15,16 

94 

80 
82 
78 
88 

3 
3 
3 
3 

91 
99 
31 
97 

55.1 
57.5 
55.0 
57.4 

'5*91' 

5.52 
4.17 

ClarksTllla 

Hempbii 

ATaragea 

55.0 

4.97 

15,16.95 
95 
95 
93 

76 
76 
89 

78 

3 
3 

4 
3 

10 
11 

18 

n 

KEKTUCKT. 

PineGroTO 

Lozinrton 

DanTilie. 

49.9 
53.7 

a  47 

3.86 

LoulBville 

58.6 

6.83 

ATaragea 

58.1 

4.79 

93 

17 
15 
15 
93 
15 
15 
93 

67 
76 
67 
74 
76 
62 
65 
72 
70 

3 

3 
3 
3 
3 
3 
9 
3 
3 
3 

-19 

0 
-10 

—  6 

-ao 

3 

—  5 
-5 

—  6 

—  8 

omo. 

New  Liabon 

Steabenville 

MilnereTiUe 

Cleveland. 

Wooeter 

40.4 

44.0 
3a9 
37.9 
49.0 
4&5 
36.9 
38L9 
30.4 
41.1 

a  19 

'i*97* 
4.90 

"3.*  69' 
3.91 
5.96 
3.57 
3.93 

GalllpoUa 

KeUey'B  lalond  . . . 
Sandusky 

Korwalk 

Caraon 
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MARCH. 

AFBIL. 

SUtiooBix)  States 
and  Tcrritorioa. 

Date. 

1. 
c 

Is 

a*' 

Date. 

ft 

i 

h 

1 

a 

£ 

a 
g 

1 

ei  S 

a 

Date. 

28 

29 

28  29 

29 

29 

27 
30 
30 
29.30 
'29 
30 
30 

a 

1 

Date. 

1 

1 

1 

a 

1 

-z 

B 

e  m 

Omo— Con. 

North  Fairfield... 

We»tervm© 

Marion 

15 
15 
23 
15 

515,23. 

)30,31 
23 
16 
15,23 
15 
15 
15 
15 

74 
CD 
71 

Is 

60 
72 
73 
74 
75 
73 

3 
3 
3 
3 

3 

3 
3 
3 
3 
3 
3 
3 

~  3 

—11 

3 

—  6 

—24 
4 

0 
4 
8 
14 
6 

Dtg. 
SO 
41.3 
3D.  6 
44.5 

38.3 

3D.  9 
39.8 
42.6 
46.0 
47.0 
50.7 
45.8 

In. 
4.77 
7.93 
7.42 
6.59 

a75 

14.00 
12.72 
7.51 
5.75 
4.87 
5.41 
10.48 

76 
72 
74 

71 

75 
70 
76 
75 
74 
85 
75 

5 
5 
5 
5 

5 
6, 7, 9, 13 

5 

5 

M3 

Den. 

Iti 
22 
ID 
23 

13 

3 
30 
99 
24 
95 
33 
96 

Ikg. 
44.6 
47.  C 
44.3 
47.4 

49.5 

44.5 
43.8 
46.7 
47.3 
49.1 
53.7 
4a5 

Tn. 
I.fc4 
3.57 
3.83 

^iilbboro' 

4. 12 

Toledo 

3.38 

Bowling  Qreen... 
Kenton 

5.55 
9.44 

U  rbanaUnlTerait  J 
Bethel 

3.35 
3.50 

Cincinnati  (H).... 

Do.       (P).... 

CoDeg^Hill. 

2.72 
3.30 
4.44 

ATeragea 

4L8 

6.43 

46.1 

44.3 
33.7 
42.7 

40.5 
4L8 
37.5 
4L7 

45.7 

14,3 
33.9 

3.18 

30,31 
30 

30,31 
23 
31 
31 

5  14,15, 

U6.29 

29 

29,30,31 

71 
45 
64 
69 
66 
64 
68 

Is- 

50 

3 
2 
4 
4 
4 
4 
4 

4 

2 
3 

—  8 
0 

•—  7 
—10 

—  6 
-11 

—  8 

—  2 

—  5 
—10 

27 

28 
28 
27 
28 
27 
98 

95.26 

96 
90 

75 
48 
72 
79 
7IJ 
70 
70 

79 

51 
62 

4,8,10 

I 

4 

5 

5,8 

8 

4 

9 
9 

23 
15 
17 
19 
17 
16 
91 

16 

5 

4 

MICHIQAff. 

IfonrooCity 

Alpena 

37.0 
30.0 
37.8 
37.0 

3ai 

31.9 
3&4 

40.0 

96.6 
27.9 

.^35 
3.10 
4.65 
5.02 

i'io' 

9.95 

9.87 
1  39 

State  Ag.  CoUege 

Litchfijd 

Grand  Rapids..... 

Korthport 

UoUaiuL 

1.83 
3.38 

"sJs8 

Otsego 

Copper  Falls 

Ontonagon 

X90 

ATsragM 

34.3 

3.93 

37.5 

2.65 

23 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

70 
76 

76 
74 

78 
72 
76 
72 
77 
73 
78 

4 
B 
3 
4 

4 

4 

3 

3.4 

3 

38 

2 
8 

10 
4 
5 
—  2 
0 
7 

14 
8 
7 

15 

99 
29 
27,29 
92,27 
22 
28 
22 

71 
80 
85 
74 
72 
74 
79 

5 
5 
5 
4.5 
4.5 
5 

5 

93 
92 
23 
25 
95 
29 
95 

IHDUHA. 

Richmond 

A  uronL... ...... 

42.3 
4a  9 
50.3 
43.5 
4a7 
39.7 
44.5 
44.6 
46.9 
42.9 
47.8 
52.0 

7.70 
6.99 
5.40 

10.00 
7.10 
8.00 
7.75 
7.09 
7.58 

11.25 
R55 
6.40 

45.8 
5a9 
53.1 
46.9 
47.1 
45.1 
46.9 

4.63 
3.® 

Vevay 

3.95 

Muncio 

5.25 

Spicelond 

5.70 

OoloxnbiaCity.... 
Cartooge 

6.24 
4.94 

Indianapolis 

SUte  University.. 

Merom 

Now  Harmony... 

30 
29 
30 
30 

71 
79 
79 

5 

4 
5 
5 

25 
22 
25 
39 

4a  8 

44.9 
49.6 
53.6 

5.17 

6L90 
200 
5.52 

AToragst ...... . 

45.7 

7.89 

48.4 

4.91 

16 
23 

79 

84 

3 
3 

5 
—  4 

91 
26 
22 

27 
24 
97 
22 
27 
22,27 

73 

70 
7i 
60 

87 
67 
72 
70 
79 

5 

4.5 

4 

5 

4.5 

5 

4 

4 
4 

19 
14 

28 
9 
96 
14 
18 
15 
24 

nxDroB. 
Chicago 

43.8 
41.7 

5.95 

45.9 
43.8 
49.5 
41.4 

5ao 

42.2 
43.2 
40.9 
45.7 

3.00 

Near  Chicago 

Ridgf^  Farm 

9.50 

Marengo-  «...r.... 

23 
16 
23 
93 

75 
84 
71 
74 

3 
3 
3 
3 

—  8 
12 

—10 

—  8 

3a  i 

53.1 

3ao 

39.6 

5.40 
4.10 
6.88 
4.66 

6.nc 

Golooi^ 

Sandwich 

Belvidere 

4.20 

4.56 
2.45 

Ottawa 

23 
23 
23 
16 
23 
23 
23 
16 
S3 

78 
80 
TJ 
74 
74 
77 
82 
76 
75 

2 
3 
3 
3 
3 
3 
3 
2 
3 

1 
—13 

—  9 
—12 
-6 

0 

—  5 
6 
9 

42.6 
45.5 
38.3 
3a5 
42.3 
42.8 
43.9 
44.7 
45.7 

4.48 
4.88 
4.78 

i.75" 

'6.50* 
5.73 
5.38 

250 

Wapello    ...... 

Winnebago 

RochcUe?. 

27 
27 

71 
72 

5 
5 

17 
13 

41.1 
42.1 

4.43 

Wyanot  ......... 

Tiskilwa 

22 
27 
92 
22 

74 
82 
78 
79 

5 

5,10 

5 

5 

22 
96 
23 
92 

45.0 
47.3 
46.5 
47.6 

Magnolia 

Blmira 

Peoria 

4.5«» 

ai-» 

a.  IP 
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Stations  in  State* 
and  TciritorieA. 


iLLDTOie— Con. 


g>rlngfleld... 
at)OM 

Waterloo .... 
Galesbtirg . . . 
MaochevMT  . 
Ht.  Sterling . 

At^Halnfift  .  .  . 

Auguata 


AreragM. 


Manitowoc..., 
nymonth ... 
Wilwankee.. 
Appleton.... 

Geneva 

Waapaoca... 
EmbarraaB..... 
Rocky  Bun... 
Bdgerton..p. 

Baraboo 

New  Lisbon., 
Bayfield 


Areraget.. 


MonmoTA. 


Beaver  Bay.. 

St.  Pan! 

Minneapolis . 

Sibley 

DanviUe 

KewUlm  ... 


AveragM. . 


Clinton 

Davenport 

Dnbaqne  

Monticello... 

Bnrlixifrton 

Port  Madison — 

Gnttonberg 

Ceree 

Mt.  Vernon 

Iowa  City 

Indei)endence  — 
Near  Independ'ce 

Waterloo 

Marble  Book 

Iowa  Falls 

Algona  

NearAlgona 

Dakota 

Fort  Dodge 

Boonesboro' 

Bolfe 

Fontcnelle 

Locan -  — 

Wiutoaboro' 


Averages- 


Date. 


16 
15 
23 
16 
15 
S3 
16.23 
23 


23,29 

29 

31 
31 


23,30 

73 

16 

71 

16 

71 

23 

17 

31 

79 

16 

76 

16,31 

74 

23 

78 

16,23 

75 

31 

75 

16,23 

74 

23 

76 

23 

77 

23,31 

70 

23 

74 

31 

68 

31 

68 

23 

73 

23,31 

74 

23 

80 

30 

70 

S3 

82 

92,23,34 

84 

23 

81 

^5 
74 
80 
75 
79 
85 
74 
75 


Date. 


3 
3 
3 
3 
3 

3 


3 
3 
3 
2,3 
2 
2 


8 
18 

4 
11 
12 

2 
10 


44.0 
43.8 
51.3 
43.3 
47.6 
48.9 
44.1 
47.6 


44.7 


35.0 
33.0 
36.2 
33.3 
35.3 
35.0 
32.6 


38.5 
40.0 
36.7 

sas 


26.5 
32.6 
32.2 
31.7 
36.5 
34.5 


32.3 


41.9 
41,6 
39.5 
41.9 
47.6 
45.4 
36.1 
41.7 
41.2 
42.7 
39.0 
3A3 
39.0 
37.9 
35.3 
35.5 
36.4 
38.1 
3a7 

3ao 

37.2 
41.6 

4ao 

40.1 


In, 


a43 


5.40 
5.81 


5.63 


5.52 


a87 
3.20 
4.59 
L35 


3.61- 


7.75 
11.25 


5.09 


1.51 
1.22 
0.90 
1.U2 


0.51 


aso 

11.84 
a83 
4.02 


5.94 


6.31 
3.00 
2.15 


3.82 


3.16 
4.49 
3.00 
3.76 
2.40 


1.9     4.73 


Date. 


27 

27 

27 

27 

27 

27 

21,27 

[25,26, 

127,28 


32,26,30 
22 
27 
30 
21 
23 
27 
21 
22 
21 
27 
27 
27,30 


^ 


5:. 

72 
Ti 

72 
74. 


70 


Date. 


5 
5 
5 
9 
13 
5,9 
5 
9 


4,8 

5 

H 
5 
H 
5 

8 

8 


10 

8 
8 
5,8 
8 
8 


4,5 

8 
9 

5,8 
5 
5 

5,8 
8 
5 
5 
5 
5 
5 


i 

6  o 


e 

e 


S 


§1 


21 
26 
25 
20 
2G 
22 
23 


18 
13 
IG 
13 

0 
10 
12 
17 

9 

12 

12 


Deg. 
45.6 
47.6 
49.0 
44.6 
4a2 
49.3 
46. 0 
48.8 

45.7 


39.3 
38.4 
39.9 
30.1 
41.0 
40.7 
37.4 
41.0 
42.2 

43.0 

41.1 


In. 

'a36 


5.54 
5.60 


5.37 
4.35 


l.i)2 
3.20 
2.  U7 


3.00 
1.50 
4.05 


24 
24 
18 
22 
25 
18 
16 
18 
20 
18 
17 
16 
15 


30.8 
39.1 
38.6 
37.3 
39.2 
40.5 

37.6 


43.6 
43.7 
42.9 
44.5 
46.9 
45.5 
40.3 
42.5 
42.9 
44.5 
42.4 
41.2 
40.8 


2.77 


S-O.*! 

0.76 
2.01 
0.90 

2.11 


6.75 
10.17 
1.99 
2.78 

'7*57 


4.70 
2.10 
3.90 


SO 
13 
16 


41.9 
40.7 
40.8 


3.97 


17 
16 
14 
17 
12 
18 


41.6 

'44.9" 
43.1 
43.4 
42.7 

42.9 


1.58 
6.13 
8.  GO 


3.55 


40 
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StatioDs  in  SUt<M 
mud  Territories. 


MIBSOUBL 

St  LonlsTTnlyer'y 

AUenton 

Hematite 

Canton .. 

Canton  University 

BolU 

Jefferson  City . 
Hermitage.^... 

HarrisonTille... 
Oregon......... 

▲yeraget.... 


KANSAB. 


Atchison 

Leavenworth.... 

Olatha 

Baxter  Bprings 

Lawrence 

Holton 

State  Agr.  College 
Coonoil  Grove 


Date. 


23 
23 
23 
93 
23 
23 
23 
23 

23,30 

23,24 


88 
84 
82 
80 
87 
80 
84 


87 


Date. 


Averages.... 

KSBRA0KA. 


Dakota 

Omaha  Mission . 

Elkbom , 

De  Soto 

Bellevne 

Glendale 


Averages. 


UTJLH. 

Wanship 


CAUPOBKIA. 

San  Frnndsoo . 

Antioch 

Murphy's 


Averages 

ORKOON. 

Corvallis 

WA8H1N0T0X. 

Port  Townsond  . 


22,23 
23 
24 
24 
24 
24 


23 


19 

»,30,3l 

29 


59 


Deff. 
Itf 
14 
18 
12 
15 
19 
18 
21 

80 

17 


2,3 
2 
2 
2 
2 


5,13,23 

13 

6,9,13 


76 


24 


28 


50.0 


4&7 
49.0 
48.7 
51.6 
50.9 
48.3 
40.4 
52.3 


40.9 


40.4 
42L0 
42.7 
41.7 
45.3 
43.9 


42.7 


35.1 


51.6 
58.3 
49.0 


3S 


D^. 

In. 

52.3 

a54 

50.2 

a87 

51.6 

a  40 

46.9 

4.07 

48.3 

51.2 

6.59 

49.0 

50.9 

9.93 

50.8 

2.22 

48.5 

3.60 

50.9 


5.80 
5.16 
7.70 
a  12 
3.46 


a93 
4.45 


4.36 


Date. 


22 
30 
29 
as 
22 
29 
30 
30 
11.22, 
23.30 
22 


65 

80 
80 
80 
82 
79 
79 

In 

83 


21,22 
11,21 
30 
30 
11 
91,23 
11 
22 


1.32 


2:74 
1.90 
2.75 


9.18 


2.00 


7.54 
3.48 
9.87 


30 
30 
30 
11 
21,30 


Date. 


98. 
28 
24 
25 
25 
99 
30 

96 

98 


1        65 


3 
3 
3 
3 
3 
3,8 


Dm. 
51.5 
51.4 
52.8 
46.5 
49.4 
5L0 
50.0 
5L8 

47.7 

47.7 


5ao 


48.7 
47.7 
4&9 
56.4 

48.7 

4at 

46.6 
5a6 


as 


In, 

5.88 

6.05 

7.46 

7.«7 


9LS1 
X43 


49.6 


418 

45.8 
44.8 
44.5 
47.3 
45w5 


45^3 


5817 
67.9 
54.8 


8615 


98.8 


5.63 


7.16 

aL44 

&S8 

8:88 
aL85 

*lS 

8.85 


aiss 


LOO 


118 

9.88 
3188 


8.58 


8.35 
LIS 
aL81 


9.14 


0l65 


Stenben , 

WeetWaterville. 
Otirdiner 


31 

66 

1 

32 

48.8 

31 

76 

1.2 

34 

51.9 

31 

69 

1.8 

36 

51.9 

10.05 

a  97 

9.58 


27 

82 

9 

47 

5a7 

20 

96 

12 

50 

64.6 

20,97 

81 

4 

45 

63.0 

2.00 
9.84 
3.80 
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4.47 

28 

78 

7 

43 

30 
15 
98 
30 
15,30 
16 
18 

88 
96 
97 
93 
91 
94 
93 

91,22 
10 

10,29 
10 
21 
21 
10 

54 
52 
60 
47 
60 
52 
52 

nfDIAllA. 

5&9 

7.18 

6a7 
74.7 
76.9 
70.5 
71.0 
7X6 
67.4 

3.46 
9.06 

Voray ...........  • 

1 

28 
25 
25 

95 
85 
83 
86 

8,9,14 

7 
6,7,8 

49 
41 
44 
39 

67.6 
61.0 
60.7 
57.2 

5.93 
a75 
7.90 
5.25 

4.06 

HoDCie 

4.90 

Spiooland, 

Colombia  City... 

5.00 

a60 

2.13 

Cirtbara 

525,26, 

{28,31 

5 

28 

5 

28 
5 

81 

83 

84 
86 

10 

7 
8 

6 

8 
8.13,14 

34 

44 

47 

49 

47 
58 

50.6 

60.9 
CI.  4 

50.0 

64.1 
00.6 

1L75 

a96 
5.20 

13.90 

4.44 

3w55 

Indianapolla 

SteteUnirenity.. 

Kerom 

Vew  Hannooy.. . 

15 
17 
<17.18, 
)19,30 
30 
17 

90 
90 

\  04 

> 
94 
94 

9,19 
7,21,22 

6,91 

7 
7,21 

54 
57 

48 

54 

60 

67.4 
1  71.0 

1  70.6 

'  74.2 
75.2 

2.09 
2.91 

1.75 

3.00 
L79 

ATaragat 

61.5 

7.46 

71.8 

3.33 
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MAT. 

JUNK. 

Stations  in  States 
and  Territories. 

Date. 

"4 
.% 
4 
30 
2.^ 

2r> 

24,25 

25 

4 

5 

1 

il 
^- 

80 
80 
79 
94 
79 
82 
81 
86 
84 
84 

Date. 

13 
13 

H 

10 

9,21 

7 

1 

19 

7 

1 

8,10 

il 

1 
"1 

.36 
40 
.34 
56 
42 
43 
31 
4% 
41 
41 

i 

=. 

1 

1 

55.6 
61.0 
56.2 
70.3 
56.2 
5a6 
56.2 
51.9 
5a7 
58.0 

In. 
2.73 

io.*36" 

4.21 
3.20 
3.38 
2.90 

'7.' 69" 
3.82 

Date. 

30 
14 

17.18 
M 
16 

18,30 

14,30 
30 

29,30 
30 

14,30 
17 
17 
17 
17 

16,17 
18 

30 

18 
17 

16,19 
18 

18,30 
27 
30 

18,30 

il 
1 
Pi 

Date. 

21 
21.22 

24 

8 
R.9 

8 
22 
22 
22 
22 
21 
21 

22 

8 
22 
22 

9 

9 
21 
22 

9 

5 

2 

-4 

ILUNOIS. 

Chicago 

^- 

102 
94 

92 
104 
90 
96 
90 
90 
92 
93 
93 
99 
95 
98 
94 
97 

94 

92 
98 
97 
92 
93 
97 
95 
88 

50      G6.3 

in, 
3.  li 

Near  Chicago 

Ridge  Farm 

Marengo 

40 
.Vi 
46 
56 
47 
48 
50 
51 
50 
50 
47 
48 
44 
42 
52 
55 

58 

42 

56 
55 
56 
55 
54 
48 
57 

67.3 
70.8 

"mir" 

70.3 
70.4 
67.0 

7a  0 

67.6 
68.5 
7a  3 
69.1 

eao 

70.5 

71.  a 

72.7 

70.4 

68.0 
7a  0 
75.5 
71.0 
73.1 
75.6 
70.4 
74.3 

'2.' 40 
9.17 

GolcouuiL 

1.30 

Aurora 

3.00 

Sandtrich 

1.47 

Belvidere 

Ottawa 

Winnebago. 

jtochelle 

5.12 

Wyanot  ...    . 

2.41 

Tiflkllwa 

4 

85 

12 

42 

50.6 

4.50 

Hennepin 

MagnoliA. 

ElSlra 

24 

25 
25 
52,27, 
{31),  31 
30 
30 

88 
86 
82 

92 

19 
7 

8 

1C,13 

8 
7 

42 
44 
47 

40 

40 
51 

60.6 
61.3 
62.1 

61.1 

61.4 
65.6 

7.80 
7.04 
7.85 

4.75 

a70 

2.10 

P«oria 

1-43 

Springfield 

Dubois 

3.93 

"Waterloo 

Sonib  Pass. 

Oa^esbarg 

Manchester 

Mount  Sterling. .. 

Andalusia 

AngTUto. 

25 
29 
31 
4,25 
25 

81 
86 
88 
84 
80 

7 

7 

7.8 

19 

7 

46 
48 
46 
43 
48 

60.5 
64.7 
66.0 
62.1 
64.6 

&74 
5.59 

i.'os' 

1.92 

3.92 

"ioi 

A'Tsnges 

60.3 

5.60 

71.1 

1.80 

21 

4,24,25 

22 

23 

25 

5,H25 

24 

4,25 

26 

24 

24 

23 

56 
79 
82 
85 
86 
83 
90 
86 
92 
80 

1 
1 
I 
I 
1 
1 

1,11 
1 
8 

8,12 
1 
7 

36 
36 
35 
36 
40 
36 
36 
38 
38 
31 
37 
32 

18 

30 

18,29 

85 
93 
90 

8 
6 
7 

43 
42 
39 

-     WXfOOMBIH. 

Manitowoo 

Plymouth 

53.7 
56.0 
51.5 
58.5 
57.3 
59.8 
56.3 
5a4 
59.1 
57.5 
61.0 

4a  2 

1.01 
L90 
a.  05 

02.7 
65.0 
62.4 

7.90 
5.90 

Milwaukee 

Appleton 

5.78 

Oenev^.. ...... .  . 

'i."74* 
1.66 
3.34 
5.00 

30 
30 
30 
30 
30 
30 
30 
30 

95 
05 
90 
90 
100 
96 
06 
98 

9 
1.8.3 

1 
1 
3 
3 
9 
8 

46 
45 
47 
50 
49 
48 
46 
42 

67.4 
6a9 
66.9 
67.7 
6a4 
6a7 
60.4 
6L8 

3.68 

Wanpacca 

Embarrass 

BookyRun. 

Edgerton 

Baraboo 

*"i"75 
a56 

11.33 
4.13 

17ew  Lisbon 

Bayfield 

ATeiages. ..... 

56.4 

2.99 

66.2 

5.66 

27 
24 
24 
24 

73 

87 
91 

85 

10 

28 
28 
12 

31 
39 
38 
43 

30 
30 
28 
17 
30 
30 

79 
94 
96 
92 
92 
95 

3 

8 

8 

9 

8,20 

8,21 

41 

48 
47 
43 
48 
52 

leaver  Bay 

St  Paul.... 

47.9 
6a4 
59.6 
60.0 

0.80 
a96 
4.37 
3.80 

£3.9 
67.6 

6ao 

6a9 
67.8 

7ai 

9.68 

Minneapolis 

giblov.r 

4.93 
4.34 

Danville 

Xow  Ulm 

24 

84 

8.28 

46 

6L7 

3.68 

9.50 

ATorsfM..  . 

57.9 

3.32 

66.7 

3.19 

22,24 
4,25 
25 
26 
23 
25 
31 
S5 

82 
80 

90 

88 
84 
86 
89 

7,8 
7 
1,  8, 13 
13,19 
30 
7 
19 
19 

40 
45 
46 
47 
44 
46 
41 
42 

16,30 
30 
30 

16,17 
16 

95 
90 
95 
91 
92 

32 
3 

3,9,20,21 
22 

7 

52 
54 
54 
53 
51 

IOWA. 

Clinton 

60.8 
59.8 
60.7 
61.2 
61.7 
63.2 
C9.0 
W.1 

10.00 

iao4 

3.53 
4.59 
5.00 

7a9 
70.8 
69.4 
69.6 
69.9 

5.60 

Davenport 

Diibxiquo 

MonticeUo 

Bo  wen's  Pi-airle.. 
Burlington 

Outtoubeirg 

4.85 
6.03 
a  73 
4.17 

9.84 

14 
30 

93 
96 

'        21 
9 

53 
44 

72.9 
66.3 

9.13 
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MJLT 

JUNK. 

Statiof&s  in  StatM 
Hiid  TerritoTiee. 

Date. 

|2 
a 

85 

K) 
88 
8« 
84 
86 
82 
88 
87 
.89 
87 
84 
88 

Date. 

1 

I.' 

3 

i 

% 

a 

Dat4«. 

1 

"A 

Date. 

h 

a 

1 
£ 

S 
Deg, 

1 

Iowa— Con. 

4 
2."> 

21 

%\ 

24 

24.25 

24,25 

24 

23 

24,25 

27 

23 

25 

5 

%\ 

6 
19 
13 

7 

12 
29 

7,29 

7 

12 

6.7 

7,11 

12 

30 

40 
46 
45 
43 
46 
36 
44 
44 
44 
44 
42 
47 
40 
44 

ss 

62.3 
61.6 
61.5 
56.8 
67.0 
63.5 
60.6 
60.9 
61.3 
62.5 
62.6 
64.7 
G0.9 
61.7 

In, 

Beg, 

Deg. 

In, 

Mt  Vernon 

Iowa  City 

Independence  — 
N'r  Independence 

Waterloo 

lowaFalU 

Alj^ona 

"i.yti 
aeo 

5.70 

ios* 

6.58 
4.47 
6.36 
4.00 
5.00 

14 
17,18 
30 
17 
30 
30 
16,30 
30 
30 

30 
30 
17 
16 

96 
98 
95 
100 
96 
90 
92 
90 
98 
95 
95 
96 
90 
93 

6,20 

22 

21 

21 

20,21 

31.22 

.       30 

21 

21 

80.21 

7 

53 
47 
53 
47 
50 
54 
48 
47 
51 
SO 
50 
54 
45 
51 

70.5 
70.8 
70.1 
74.9 
67.4 
71.2 
69.0 
67.3 
71.8 
67.0 
71.4 
72.8 
6a3 
60.8 

"i.'as 

8.90 
4.10 

"8*67 

Xrar  A'lgona  ..  .. 

+'ort  Dodge 

Ik>one«boro' 

Kolfo.. 

"i'ii 

8.77 
4.96 

IjOgan 

7.50 
6.90 

Woodbine 

4.17 

61.7 

6.09 

70.4 

4.68 

5 

1,25 

1.2 

3,31 

3 
2 

2 

3 

87 
90 

88 
87 
87 
86 
92 

88 

88 

7,13 
19,22 

1 

8 
7 
13 

7 

IS 

51 
40 
42 
47 
39 
50 
45 

46 

50 

17 
17 
18 
30 
17 
17,18 
30 
P6,17 

95 
101 
96 
95 
93 
94 
99 

31 
11 
10 
22 
28 
82 
81 

6,0,30 

9 

57 
50 
47 
44 
44 
56 
51 

58 

55 

MUSOUBL 

St.LonieUnir.... 

AUenton 

Hematite 

Canton 

66.9 
65.1 
66.1 
64.7 
64.1 
65uO 
67.0 

66.3 

06.7 

4.00 
5.71 
7.70 
6.05 
a39 

i.'si" 

4.33 
a50 

74.5 
71.9 
73.6 
78.2 
70.3 
74.0 
75.8 

74.1 

T3.9 

1.46 
1.67 
480 
2.38 

R(»lla 

3.95 

Jefferson  City.... 
Uennitage 

HarriaonylUe.... 

Oregon 

'"l47 
3.93 
3.51 

65.8 

4.48 

73.4 

3.80 

2 

2 

2 

27 

2 

J  1.2,4. 

{24,31 

9 

2. 5,9 

92 
94 
97 
96 
91 

is 

90 

12 

22 

30 

8 

7 

11 

13 
IS 

46 
42 
38 
46 
46 

46 

51 
46 

18 
18 

18 

18 

16 
18 

100 
103 

98 
103 

99 

103 

87 
99 

33 
22 
20 
21 
6 

9,80 

91 
93 

53 
48 
55 
56 

67 

56 

53 
54 

Atchieon.. 

leaven  worth 

Olatbe 

66.7 
64.6 
03.3 
71.4 
66.7 

70.1 

67.0 
70.8 

0.45 
4.35 
4.90 
8.95 
3.81 

t38 
3.05 

74.7 
73.1 
74.8 
80.3 
75.1 

77.4 

74.3 
77.7 

5.40 
4.25 
5.80 

Baxter  Springs . . 
Lawrence 

ffolton 

0.90 
3.80 

State  Agr.  College 
(x'ouncil  Qrore 

3.48 
3.90 

67,5 

4.13 

75.9 

3.93 

31 
5 

25 

1 

1.^5 

90 
84 
83 
85 
86 
89 

11 
7 
6 
6 
6 
8,11 

45 

45 
45 
45 

48 
45 

mcnuflKA. 
Dakota 

64.6 
65.5 
64.6 
65.1 
65lO 
65l0 

Elkhom 

'7*30* 

aso 

30 
18 
30 
87 
18,30 

93 
93 
93 
M 
93 

10 
9 
9 
9 
9 

50 
54 
51 
54 
51 

78.7 
71.8 
79.3 
74.6 
T2.0 

8.85 

DeSoto...., 

BeUevne 

Glendale 

4.13 
'SuOO 

ATvagei 

65.0 

7.70 

78.5 

3.79 

13 

73 

7 

41 

33 
30 

90 
95 

4 

84,85 

45 
44 

VTAB. 

O't  Salt  Lake  City 
Wanaliip 

56.3 

8.96 

66.3 
63.1 

4.00 

ATeragee. ..... 

56.3 

8.36 

64.7 

4.00 

11 

83 

3 

48 

85 

71 

18,19 

SO 

CALIfOIHIA. 

HanFruudaoo.... 

56.4 

ai3 

56.1 

ass 
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»IAT 

ji-xr 

SUtioDS  in  SUtes 
and  Territorie*. 

Date. 

1 

Date. 

1 

1    i     . 

1 

Data. 

t 

S 

1 

Dat4^ 

h 

S 

"a 

3 

2 

S 

e 

i 

ca 

CiiiFOBKU— Cod. 

Monterey 

▲ntioch  , , ,       , 

9 
11 
12 

89 
98 

5 

45 ,  fi.97 

In. 

0.11 

OKI! 

16 

^- 

3 

^- 

^ 

1%, 

Murphy'. 

30 

50.0 !.:.::. 

87 

94 

1 

34 

63.3 

0.02 

ATencM 

58.1 

a87 

50.6 

0.83 

38 

75 

3,8 

19 

88 

9 

SO 

WJkmHQTOB. 

AatTawiMend... 

48 

96.1 

0.63 

56.5 

9Lat 

JULY. 

AUOUBT. 

Stenbtn 

Weet  Wateryille . 
Agnliii^v 

4 
5 
5 
14 

15 

81 
96 
90 
97 

97 

83 
35 
83 
83 

«,3« 

6 

0 

58 
SO 
56 
54 

66 

56 

56 

6S.0 
71.9 
66,3 
73.0" 

78.1 

78.6 

74.1 

8.40 
3.15 
1.87 
3170 

8.90 
8.60 

84 

2,3,35 
3 
8 

3 

86 

8.3 

81 
86 
83 
69 
68 
65 
64 

37,38 

i 

13 

18,38 

17,18,88 
(13,13. 
\  14, 87 

50 
53 
53 
53 

54 

53 

64./ 
68.8 
67.5 

3.60 
0.96 
LOO 

fiAniiiiii 

Ttormmj 

67.6 
67.5 
61.6 

Coniih 

s.ao 

CondiriiTffle 

S.13 

7a9 

8.80 

67.6 

8:85 

15 
13 

IM 
100 

0 
83 

56 
54 

KBW  ■AXMIBK. 

portfmouth 

78.0 
73w4 

Stratford 

3.05 

8 
8 
3 
10 

86 
93 
93 
86 

17 
18 
17 
13 

46 
42 
56 

46 

64.6 

8.48 

Shelbame *.. 

G^DDrtownCeotor. 
ClMemont 

15 
13.15 

104 
90 

1 
87 

63 

59 

75.4 
7SiO 

8,40 
LOS 

7^6 
67.1 

9L86 
9u9S 

JL'vetMMi  •  -  •  •  •  • 

74,0 

3143 

68.8 

3L65 

3..*  .5 

13 
13 
14 
14,15 
5 

95 
XOl 
103 

94 

95 
107 

90 

S3 
85.86 

87 
87 
86 

S3 
56 
57 
53 
58 
64 
57 

3 
86 
8 

85 
84 
89 
83 
83 
94 
79 

17,38 
17 
17 

17,18 
17 
17 
17 

49 
44 

43 
47 
40 
54 

48 

78.1 
73.8 
74.7 
71.8 
75.8 
80.0 
73.5 

4.63 
1.43 
1.97 

*i'i3" 

1.91 

67.8 
64.8 
66.4 
64.8 
67.7 

L81 
8.80 
3.56 

NearSU  Albans.. 
West  Charlotte... 
Middlebnry 

8.17 

A^^tltfttr..,.. 

74.4 

'8.41 

67.8 

8.67 

5 
15 
15 
13 
15 

5 
13 
15 

15 
14 

103 
97 
90 
97 

103 
98 

101 
97 

105 
93 
99 
93 
98 
95 
06 

7,39 
6 
6 
6 
6 

'•I 

6 
85 

6 

7 

87 

9 

60 
S5 

58 
54 
66 

55 
60 
56 

60 
61 
60 

56 
59 
57 

46 

30 

1.3 

30 

8 

91 
88 
85 
93 

38 

•       27 

88 

88 

51 
53 

KAflBAOBUaiTn. 

78.8 
73.1 
79.0 
75.8 
73.8 
71.7 
75.3 
74.8 
78.8 
71.8 
74.0 
73.1 
75.1 
74.0 
7a5 

1.87 
0.41 
1.41 
0.70 

7a7 
69.2 
60.3 
70.8 

3.75 

Topifleld 

3.09 

Lawrenee 

HfewDory 

4.45 
3.75 

Milton  :..'.'.'..'.... 

1.11 

'i.96* 
3.66 
1.08 
1.30 
1.90 
3.88 
8.68 

3 

90 
93 
87 

88 

27 

17.88 

46 
51 
48 

06.5 
73L0 

4.85 

Cambridge 

North  Bfflerica... 
Weat  Newton . . 

New  Bedford 

Worcester 

Hendon 

1,3,30 

88 
83 
85 
87 
85 
00 

17,38 
88 

87,88 
17 
13 
85 

56 
51 

51 
56 

69.1 
68.9 
68.4 
69.6 
60.0 
73L6 

4.89 
3.67 
5.80 

Lonenborg 

3.30 
5w67 

Bkhmond 

7.10 
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Mum.— Goo. 
Williamt  CoUege 

Hlw^ipA 


▲Tarac** 

bhodbulaid. 
Newpoft 


Itete. 


Pomfret < 

Columbia 

Hlddletown.. 
Colebrook... 
Watarboiy... 

▲▼erafts.. 


VBW  TOBK. 


MoriohM 

South  Hartford.. 

Troy 

Garriaoo'a 

Xhrog's  Xeck  . . . 
White  Plaina.... 
BeaT&Dombln'np, 
Colmnbia  Coll«;e 

FlatBuah 

Hewbnrgh 

MinaviUe 

Gonvemenr 

Korth  Hammond 

HonsevlUe 

Caaenovia 

Oneida v.. 

Depaorille 

Oawego 

Palermo 

North  Vobiey ... 

Kiohola 

Newark  Valley... 

Geneva 

Bocheater 


Little  Ctoneaee., 


•moenaioD 
Boialo  *... 


Bridge 


▲Tttrafat — 

■SWJUtSET. 


Pateraon 

Newark 

NewBronawiok.. 

Trenton 

Hooreatown 

Blwood 

KioGrande. 

Borer 

Haddonfleld 

Newfleld 

Greenwich 

TlaeUnd 


▲▼««9M.. 


12,14 


5,13 

11 

13 

13 

13,15 


12,13 
17 


Deg. 
04 
03 


86 


Date. 


60 


1.2,10 


7 
6 
7 
7 
87,90 


13 

105 

14 

06 

15 

100 

5 

06 

5 

95 

13,15 

90 

13,15 

92 

5,15 

95 

13,15 

94 

15 

97 

14 

100 

14 

98 

2,15 

100 

13 

95 

2 

93 

14 

97 

14 

95 

4 

90 

14 

90 

<" 

96 

14 

101 

14,15 

98 

15 

h;^ 

13,14 

03 

14 

96 

103 

98 


98 
92 
06 
9S 
98 
96 
102 
98 


101 

95 

106 


29 

9 

27 

26.28,29 
28 
27 

7 

7 

24 

l^ 

27 
22 
26 
25 
26 
16 
26 

96,ar7 

26 

26,27 

26 

1 

26 

17 

17 

26 


7,29 

1 

27 

28 

97,28 

11,29 

27,28 

28 


87.28 
27 
8T 


59 


Deg. 
74^ 
74.3 


74,8 


60.7 


68.8 
76.1 
74.1 
74.7 
74.1 


t3.4 


In. 
0.37 


Date. 


2.3 
2 


1.62 


8.99 

1.35 
8.35 

aw 


8.19 


T&l 
79.7 
T9.4 
77.4 
T6L5 
72.8 
76.2 
T7.4 
77.2 
7&3 
79.0 
75w7 
80.4 
76.1 
76.0 
T7.3 
76.5 
78.9 
7&.1 
77.8 
77.5 
77.2 
79.3 
76.9 

74.7 

77.3 
1B.5 


77.8 


77.8 
73u7 
77.4 
82i3 
78.4 
80.2 
79.4 
75.9 


79.1 

78.7 

m.9 


Tao. 


5.92 
0.60 
8.35 
1.63 


6.44 

4.72 
5.27 
1.62 
1.10 
L91 
1.00 
4.35 


5.97 
1.00 
1.93 
0.70 


4.85 
0.85 
0.68 

1.90 

aso 
an 


8l64 


7.30 

a54 
ao4 

4.10 
160 


9.88 
4.16 


8.68 

aoo 


85 


10,14.24      82 


1,3.30 

30 

30 

2,30 

30 


22 

21 

2,19 

30 

4 
1.2 

3 
30 
20 
19 
19 


P.t5,26 
26 
2 
7 

188,80.31 

25,29 

29 

8.26 

2,82,96 

29 

88.29 

7.23. 

86.31 

26 

29 


5.37 


3 
30 
19 
1.3 
1.30 
31 
30 
30 
3 

1,30 
31 


Date. 


28 


28 


28 

13,17 

13 


13 
17 
17 
13 
14 
12 

13;  17 
17 

12,27 
17 
17 
12 

16,17 
16 
17 
16 
17 
17 
17 
17 
17 
13 
24 
17 

12,13 

13 
13,16 


I 

•a 


e 

B 


13 
13 
17 
13 
17 
13 
13 
13 
14 
13 
14 
12,13 


Dfg. 

46 
50 


Deff. 
67.9 
67.3 

69.5 


53  67.9 


53 
53 
56 
58 
53 


56 
56 
59 
60 
61 
55 
59 
57 
60 
56 
59 
60 


67.5 
79.0 
7«.8 
66.6 
69.8 

19.6 


63 
47 
54 
57 
60 
57 
60 
61 
61 
62 
50 
53 
56 
47 
47 
51 
45 
49 
48 
49 
52 
46 
56 
56 

50 

53 
55 


7Sw3 
78.6 
7L3 
71.3 
76.9 
71.6 
92.9 
74.S 
73.8 
Tk^ 
79L5 
06.9 
78.3 
67.1 
67.4 
«i.O 
i&l 
67.4 
09.8 
6&7 
70.8 
66.9 
73.9 
19.6 

67.8 

00.9 

Tas 

7QL7 


73.3 
78.8 
73.0 
74.8 
79.9 
75.5 
73.8 
719 
78.4 
79.0 
74.2 
714 


hi. 

3.40 

4.25 

4.31 


8  71 

6.63 
*7.'38 

'i*7i 

6.97 


1.64 
a85 
6.83 


6.31 
5.85 
8,90 
5.68 
2.89 
L85 
L55 
4.68 

*i'io 

3.43 

ai: 

8.7C 


a88 

1.65 

8L50 
8.43 

a61 


4.15 
4.90 
ai5 

a  91 
a67 


4.04 

a32 


8.83 
6.02 
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AUaUflT. 

i 

1 

1 

i 

diations  in  Staten 

;: 

B 

2 

a 

g 

an<l  T«rrit<)ries. 

_•  ^. 

J 

1 

$ 

Date. 

§1 

Dat4». 

§5 

i 

1 

Dnt^ 

Dat«. 

1 



^   ■ 

1 

^ 

3 

^ 

?^ 

a 

M 

FKNTTOTLVANIA. 

Dfff- 

n^. 

I>eff- 

In. 

iVW. 

i>.7. 

Dm. 

III, 

Nyoee 

]:t,i4 

95 

26 

58 

75.2 

X  75 

.•w 

» 

13 

48  1  69.5 

.\W> 

FaUaington 

Pliilad^phia 

Gormantown 

ia.i4 

95 

27 

68 

7a  0 

'd.m 

:w 

!» 

12,13,28       63  '  74.0 

5.60 

14 
14,15 

97 
98 

27 
27 

68 
64 

81.0 
81.5 

2.6:* 

itt) 
20.21 

94 

n 

{  1, 3. 30 

65 

77.5 
73.6 

9.5.S 

Horsham 

14,15 

92 

27,29 

65 

76.9 

3.5S 

31 

87 

13.17 

59 

72.4 

4.82 

Plymonth  Meet'g. 

14 

95 

27 

67 

78.4 

30 

h8 

13,17 

60 

73.7 

Dvberry 

14 

97 

27 

56 

rj.8 

19 

84 

17 

46 

66.0 

Lehigh  Unlver'y. 

14,15 

95 

28 

64 

77.0 

I 

87 

17 

57 

71.8 

White  Hall 

14, 15 

96 

28 

64 

77.7 

31 

88 

17 

56 

72.7 

Factoryville 

Reading 

14 

98 

26 

58 

76.9 

L65 

19 

87 

17 

49 

69.3 

5.30 

li' 

98 

98 

28 
27 

67 
70 

79.9 
80.5 

'5.' 70* 

27,30 
30 

87 
90 

13 
14 

59 
GO 

74.4 

74.8 

Porkersborg 

4.67 

West  Chester.-.. 
£phnita 

14  15 

90 

27. 28, 29 
29 
29 

67 

77.2 

4.14 

13 

60 

72.5 

S.71 

15 
19 

103 

68 
65 

81.6 
80.8 

3.48 

Moont  Joy 

30 

92 

13 

M 

74.3 

Harrisburg 

Fountain  Dale 

14,15 

96 

29 

70 

82.6 

2.'36 

27 

87 

•   13,14 

65 

76.0 

i.76 

15 

96 

27 

6G 

77.7 

2.67 

1 

86 

13 

60 

71.2 

a  01 

Tioga 

Lewisbnrg 

Ickesbnrg 

Grampian  Hills.. 
JohiiDtown 

14 

IOC 

26,28 

60 

79.3 

1.00 

7 

90 

13 

50 

67.0 

aa 

15 

98 

29 

62 

7a  4 

2.05 

2, 19, 30 

87 

24 

53 

7L9 

a«5 

15 

100 

2i) 

64 

77.8 

4.08 

26 

89 

15 

55 

71.9 

1.19 

14 

10-2 

29 

58 

75.8 

3.36 

31 

a". 

13,14 

53 

«ao 

a  57 

15 

94 

29 

56 

74.6 

5.76 

2 

82 

13 

46 

66.4 

9.50 

Franlclin 

4,15 

Qd 

26 

57 

77.3 

27 

88 

13 

49 

09.1 

ConnellsvUle  ..  .. 

4,19 

9H 

27 

59 

79.6 

IH 

90 

12 

52 

7L9 

New  Castle 

.  15 

98 

17,26 

61 

80.3 

27 

88 

13 

44 

73.0 

Beaver 

14 

5 

94 

97 

17,26 
18,29 

68 
64 

82.4 

7a  3 

6.25 
4.08 

18 

27 

89 
90 

13 
13 

53 
50 

75.6 
00.0 

aso 

Canonsborg 

a33 

ATerafM.... .. 

7a  6 

3.10 

7L8 

a4i 

MASTLAND. 



Woodlawn 

14,15 

100 

arr 

GS 

79.7 

4.78 

30 

90 

13 

63 

74.6 

aoo 

Annapolla 

15 

98 

27,28 

69 

85.4 

2. 38 

C   1,19, 
{30,31 

|89 

14 

03 

77.3 

7.30 

Bmmittsbarg . .  .. 
Mt.St.Mary^Coll. 

15 
15 

104 
95 

27 
37,98,29 

65 
65 

80.4 
76.5 

"i'oi* 

'30 
31 

90 
S6 

13,14,15 
14 

60 

58 

73.4 
7L5 

'"a67 

Averages 

.80.5 

a  37. 

74.9 

4.60 

viBonnA. 

Surry  C.H. 

IG 

99 

2R 

70 

83.5 

31 

94 

13,14 

64 

79.0 

J  ohiisontown 

L"> 

100 

28 

69 

79.8 

30.31 

90 

13 

? 

76.4 

Comom 

Mt.  Solon 

ir 

97 

98 

28 
28 

67 
62 

R^  2 

6.52 
LOO 

31 

88 

16 

79.0 

96,31 

88 

15 

57 

75.5 

aa4 

Lynchburg  

16 

96 

27 

61 

80.1 

I 

84 

13,14 

69 

75.1 

Snowville 

16.19 

92 

k5,8,28 

64 

74.1 

1,8,31 

83 

13 

48 

69.3 

Wytheville 

16, 17, 18 

93 

3 

61 

74.0 

6.56 

5,8,27,31 

82 

15 

56 

C9.0 

a  37 

Averages 

7a  8 

4.69 

74.1 

S.9D 

WBRYISQDflA. 

Romney.  

White  i)»y. 

14.19 

98 

28 

62 

7».0 

18,31 

88 

13,14 

56 

T8.9 

3,4,5,6 

98 

7,8,9,29 

70 

83.9 

96 

95 

13 

53 

78L4 

TVeston 

7,12,97 

88 

14 

53 

74.7 

Areraget 

8L0 

75.3 

NOBTH  GABOUKA. 

(^^A 

1 

KenanflTffla 

10 

105 

27 

72 

88.4 

9.53 

11 

95 

j  16.20^ 
1a,24, 
185,27 

» 

89:3 

s.n 

16 

101 

2 

72 

83.3 

9. 3D 

11 

96 

13 

64 

79.0 

ass 

Baleigh 

16 

108 

28 

70 

84.5 

5.95 

18 

97 

14,34 

63 

79.1 

7.18 
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JULY. 

AUGUST. 

Stations  In  Stotes 
and  Territories* 

Date. 

1 
1 

Date. 

a 

\i 

i 
1 

i 

Date. 

1 

a 

1 

Data 

1 

a 
I*" 

2 
£ 

1 

3 

N.Cabolima— Con. 
Oxtord 

16 
16 
16 

4 

99 
100 

86 

28 
0 
1 
9 

64 

64 
66 

Deg. 
81.0 
79.1 
80.1 
74.1 

In. 
10.20 
9.70 
4.00 

1,2.3 

10 
1.2 

1,6,7,10 

94 

8S 
83 

14,15 
14 

13,14 
13 

Drfj.     Deg. 
»?J     76.3 

la 
2.  GA 

Albermarle. 

StateevUle 

AsheviUe 

57 
56 

58 

75.6 
73.7 
7L3 

G.44 

12.g;i 

JLTvntfes 

80.6 

ail 

76.7 

5.81 

17 
16,17 

99 
97 

3,5,31 
2.5 

71 
72 

11 
5   2,11, 

I  n,  31 

90 

14 
14 

65 
65 

BOUTB  CABOUSJL 

Aiken 

79.4 
82.1 

76.2 
77.6 

6.40 

Qowdeyirrille 

80.8 

76.9 

6.40 

17 
17 
17 

98 
99 
101 

8.13,14 

30 

1,3,3 

66 
74 
70 

31 

90 

16 

59 

GSOBOIA. 

Atlanta 

SnnuneTville.  .... 

77.8 
88.7 
81.8 

3.14 
3.93 
3.46 

71.3 

3.17 

Penfield 

2 

92 

24 

65 

79.1 

&45 

AvMvur«tf . . . . . . 

80.8 

3.51 

75.1 

aei 

18 
18 

18 

18 

17,18 
18 

103 
100 

93 

97 

96 
92 

39 

39 

f  2,8. 
>30,31 
(9,12. 
<25,27, 
(28,30 
9,20,30 
7.16 

70 
70 

71 
73 

12,20 
10,11 

29 

10,28 

11 
8, 9, 10 

93 
92 

84 

89 

89 
90 

14,  IG 
(13,23, 
<34,28, 
(       29 

{       25 

33,24 

23 

23 

71 

64 

66 
75 

AMIIAMA. 

OpeH1» 

OadmrrllUi 

Ifoatton 

81.6 
81.3 

7a3 

79.8 

80.0 
76.4 

6.28 
5.70 

3.60 

5.33 
4.72 

aoo 

79.3 
76.1 

74.3 

77.8 
74.0 

3.88 
a  13 

3.43 

Greene  Spring!... 
Havana 

3.73 

Fiah  Kiver. 

ATeragee 

79.5 

5.61 

7a  3 

3. 14 

17 

30,21 

30,21 

24.25 
17 

28,29,30 

101 

• 

100 

84 

95 
100 

96 

31 

7,27 

53,5,11 

\  30,31 

3 

7 

3,4 

74 

74 

73 
73 

72 

11,12 

15 

16,17 

16,17 

13 

C  2. 11, 

<  15, 16, 

( 17, 18 

97 

100 

84 

98 
100 

23 

{24.26 

2 

26 
20 

20 

74 

66 

72 
69 

71 

ILOBIDA. 

Jackaonirllle 

83.8 

7.70 

83.6 

4.70 

Oihner 

Honaton 

83.5 

76.3 

82.5 
87.1 

82.3 

3.00 

a  35 

a29 
1.40 

2.55 

84.1 

76.6 

82.2 
83.4 

81.7 

0.3S 

Columbia 

Waco 

7.83 
2.38 

Anatin 

7.()0 

Ayerages 

83.3 

3.72 

81.  G 

4  33 

19 
( 16, 17, 
<  18, 19, 
(20,21 

98 

28 
7 

74 
74 

12 
2 

93 
92 

24 
22,23 

78 
72 

LOUISIANA. 

New  Orleans 

83.8 
83.8 

Benton 

82.1 

Averages 

83.3 

82.1 

19 

93 

(1.2.7, 
<  10, 14, 
(      IB 

S- 

10 

90 

33 

60 

msfiisanTi. 
Grenada 

79.9 

77.3 
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KiwmwTPW-Con. 


BrookhaveiB. 
Katohes 


ATemfet. 


Elizabethton . 

Tnecolum  C!olleee 
Lookoat  MotmtMii 

Aostin 

Clarknvlile. ... 
Mempfaif 


ATsncM.. 


PfaMOrOTQh. 

LexinfUm... 


nton.. 
ATeragea.. 


VewLltben 

Stenbemrflla 

PaiserviUft. 

HiioersviUe 

Cleveland. 

Wooeter 

GallipoUs 

KeUey's  Island. . 

Sandusky 

Korwatk 

KorthFatrfleld., 

"WosterviUe 

Marion 

HUlsboro' 

Toledo 


Bowling  Green. . 


Kenton , 

Urbana  Unlvor'y. 

Bethel 

Jncksonbnrgr. ... 
Cincinnati  (H)... 

Do.(P) 

CoUege  Hill 


Arerages. , 


Monroe  City... 

State  A gr.  CoUege 

Litchfield 

Cold  Water ... 

Grand  Bapids. 

Kortbport 

Holland 


Date. 


16.17 

17,18 

17 

17 

18 

13,18,19 


15 


"S4 

15 
3,18 
18 
18 
15 
15 
15 
IG 
14,18 

f  il3. 

114,15. 

i  18,21, 

18 
14,15 

17 
19,23 

17 

15 
14,16 


06 
98 
96 

100 
94 

101 


100 


;  4,5, 

12, 14, 
[15,18 


13, 14, 17 

18 

51,3,4. 

I  n,  18 

14,17 
18 


09 
92 

100 
98 
92 
02 
94 
98 
98 
94 
94 

100 


101 
96 
96 
96 
09 

102 


Date. 


6 
27 
30 
1,2 

1 
8 


5,28 

6,28 

29 

1 


70 
73 


17,27 


29 

8,0 
28  . 
26 
28 
25,2«,29 
26,27,28 
25,26 
27 

26 

27 

28 

5,10,26 

8 

29 


96 


5,6 


96 


27 
27 

25 

7 

26,26 


TJ 


7a5 

81.9 


80.1 


77.3 

80.1 

eo.i 
66.0 
79.4 

84.6 


81.3 


79.6 
79.6 
81.7 
82.2 


80.8 


80.3 


7&0 
77.7 
83.2 
79.2 
81.7 
82.9 
78.1 
79.9 


7a  5 

77.7 
79.7 

83.6 

87.3 

80.5 
80.7 
80.9 
82.1 
85.8 
82.0 


81.0 


In. 
6.04" 


9.64 


80.9 


79.2 

77.5 

81.5 
75.3 

7a  9 


2.95 


Dat^. 


8.29 
2.11 


1.82 
4.41 
2.74 


2.98 


1.78 
2.75 
5.10 
3.05 


an 


4.80 


2.65 
0.45 


3.65 
0.08 
0.48 


1.33 
2.99 
2.32 
2.87 
2.50 

4.96 

4.25 
t88 
4.38 
1.50 
1.21 
1.70 
9.  SO 


2.47 


9:30 


2.80 
1.03 


0.42 
0.73 


6,17 

17,29 

17 

7,29 


3,17, 

25,27 

18,31 

31 

17 

8.31 

17,26,27 


a 
a 


88 


I 

Date.  '  Z  i 


15 

8 

7,26,81 

17,31 

27.31 

17,27,31 

28 

28 


6,20 

16,17 

17 

19 

17,28 

28 

1 


15,90 


17,27 
6 

1  «,n, 

126,97 


13 
13 
13 
13,14 
13 
22 


Jkfj. 
60 
67 


13 

13 
12 
13 
13,22 
13 


12 
13 
13 
13 
12 
13 
13,14 
10 

12 

94 

12 
13 
15 
13 
13 
15 


Deo- 
70.4 
81.7 

79.5 


83L5 
74.9 
76.5 
73.0 
7X0 
J9J_ 
76.7 


56 
S3 
54 
59 


72.0 
72.6 
74  3 
74.9 

73.3 


58 

53 
57 
46 
56 


719 

76.0 
69.4 
71.8 
69.9 
00     7SlO 


19 

10 
10 
13 

11,22 

21 

10.21 


64 
50 
53 
54 
53 
54 
56 
52 

55 

64 

56 
55 
55 
58 
59 
60 


93 

59 
55 
48 
54 
46 
53 


73.0 
70.3 

oao 

7t.2 

69.8 
09.9 

oai 

09.8 

73.0 

77.9 
71.5 
79.6 
7a4 
73.0 
76.4 
73.1 

72L1 


70.1 
65.9 
67.6 

68.1 

66.0 

67.9 
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SUtlons  In  States 
and  TexTitorie& 


D«te. 


Date. 


Date. 


I 

a 


Date. 


I 

9 


MlCBIQA»-4:k»IL 


Otsego 

Copper  Falls.. 
Ontonagon  .. 


18,22 

11,16 

16 


51 
56 


«v5 

70.2 
13.5 


0.70 


23 

6 

6,24 


▲▼erages.. 

IHDIAKA. 


16.0 


1.45 


Aurora ...... .. 

Veray 

Ifimoie 

Spiceland 

Colombia  City.. 
Jalapa.. 


State  University. 

Bensselaer 

'Merom 

JBTewHannony... 


15 

11 

iH 

15,16 

il5 

12 

17 

16,11 

16 

18 

7 

18 


95 
102  5 

98 
100 
97 
05 
94 
100 
99 
99 


5,96,21 

5,6,8.9, 

96.28 

26,97 

S6 

5,25 
30 
26 
96 
26 
25 
95 


19.3 

83.8 

84.8 

8L5 

8L7 
89:9 
80.3 
80.8 
81.1 
82.0 
85.3 
84.1 


4.19 

3.11 

L11 

8.40 

4.00 
a44 
2.46 
4.40 
2.38 
2.55 
1.00 
2:42 


11,28 
16 
96 
11 

16 

6.28 

7." 

28 

28 

17,27 


ATSiagst.. 


Chicago 

Near  Chicago  . 
BidgeFann... 

Harontfp 

Ooloonoa 

Anrora ......  . 

Sandwich 

BeMdere 

Ottawa 

Winnebago... 

Bocbelle 

Wyanet 

TUkilwa 

Henneain 

Magnolia 

Elmira 

Peoria 

Springfield  ..  . 

I)nbofo 

Waterloo 

Sonth  Pass  ... 

Oalesburg 

Manchester  ... 
Mk  Sterling... 
A««l<^lii*i*^ . . . . . 
Angnsta 


Ayerages.. 


4 

4 

7,13 

17,18 

19 

17 

1.12, 

;li30 

18 

18 

17,18 

28 

14 

4,18 

18 

18 

17,28 

16,18 

18 
18 


100 
102 

96 
100 
107 

95 

!" 

96 
102 

97 
100 

101 
102 

08 
105 

97 

99 
103 

98 
103 


27 
25 
99 
25 


96 

25 

26 

25 

96 

26 

88 

25 

26 

85,96 

2 

9,28 

26 


89L3 


81.4 
84.8 
88.1 
79.9 
83.0 
77.4 

80.4 

7a6 
7a4 
79.1 
80.1 
79.1 

sao 

79.0 
M.8 
8L9 
83wl 
8L7 
79.5 
8BL0 


9.81 


8:87 
i.'75 


8.10 
8.88 

a63 


1.96 
9:93 


8:03 


8.40 
1.85 
1.47 


8.70 


16 
18 
17 
17 
14,15 


96 
100 
103 
100 

94 


89:3 
84.0 
8810 
88.9 
84.5 


1.79 
L70 


5.84 


17,87 
17 
17 

6 

1 

27 

6,17 

27 
16,27 
27 
97 
27 
27 
27 
86 
27 
•       86 

8,6,27 

6,7,16 

1.89 

27 

6,86,87 

87 


Manitowoc  . 
Ftymouth  . .  - 
Milwaukee  . . 
Genera 

Waopacca. . . 

Embarrass  .. 
Rocky  Bun  . 
Edgerton  ... 


14 

13,18 
12,13, 
14 
10 
17 
16 


04 
97 

06 
98 

\- 

96 
98 
108 


7 
85 
26 
84 

85 

86,88 

86 

86,87 


81.8 


73.6 
78.0 
74.6 
80.8 

79.7 

77.4 
80.4 
80i« 


8.41 


8.45 
8.00 
3.73 
LOS 


3w50 
5.19 


1 

6 

15 

87 

86 

6 

6,87 

5 


18 

13 

13 

14 

12 
10 
13 
13 

10,12 
13 
12 

12,21 


11,18 
90 
18 


57 


14,17 
88 


30 
11,30 

30 
12,30 

21 

21 

^^ 
21 

30 

21 

11 

21 

21 

21 

31 

12 

30,31 

21 

29 


58 
53 

52 

51 
55 
46 
58 
49 
55 
53 
47 
54 
56 
61 
46 
60 
58 
57 
56 
98 
50 
58 


21 

11 

30 

22,30 

(11,21, 

{30,31 

13 

9,31 

19,99,301 


63.0 

6ai 

68.3 
66.6 


74.5 

76.8 

78.1 

71.8 
70.5 
t1 
10.9 
19:4 

lao 

78.7 
74.9 

78.6 


78.1 
73.0 
70.5 
83.8 
75.1 
O&l 

67.6 

67.6 
71.4 
68.0 

6a5 

10.1 
66.1 
69.0 
61.6 
66.9 
11.5 
78.1 
61.6 
1&8 
18.0 
68.1 
11.9 
13:8 
10.1 
13.8 

n.8 


53 
51 

48 
55 

55 

48 
54 

SO 


66.8 
61.0 
69.0 
67.8 

68.8 

63.9 
66.0 


In, 

"tio 

8.58 

S.81 

6.53 

4.89 

4.15 

3.80 
4.06 
8.06 
2L35 

"i'si 

3.17 
4.88 

4.00 


9.55 

'i'io 

&99 

8.60* 

460 

9L99 


3.10 
1.60 


8.08 


8.10 
3.38 
8.74 

*i'io 


3.51 
3.03 


4.37 
3.00 


1.36 
3.00 
1.85 
0.35 


a73 
8.00 
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Stations  in  Stotes 
andTerritoriee. 


Date. 


Date. 


Date. 


Date. 


5    I    == 


a     - 


WucoNBiK— Con. 


Baraboo 

New  LUbon. 
Bayfleld 


17 

13 

11,14 


101 


52 


81.3 
73.4 


Avtngw.. 


77.8 


Beaver  Bi^.. 
St.  Paul 

MInneapolU.. 

Sibley. 

New  ubn  — 
Sank  Center.. 

▲Tangee. 

IOWA. 


21 
16 

16 

16 

16,29 

10 


91 

101 

98 
96 
97 


6 

5.23,27 

4,5,24, 

25,27 

24 

25 

27 


65.1 

78.4 

78.5 

77.5 
80.8 
75.5 


Clinton 

Davenport 

Dubaqoe  

MontioeUe 

Bowen'8  Prairie  .. 

PtMadlMA 


Gnttenbeiig . . 

Mt.  Vernon  . . 
Iowa  City .... 
Indepeuuenoe 
N^r  independence 
TVat^loo.... 
Marble  Book 

Iowa  Falls.. 

Algona  

Near  Alg 
Fortr  „ 
Boonesboro*. 

Kolfe 

Foutanello  ..  . 

Logan  

WMtesboro'.. 

Averages.. 

ICDBOUBI. 

St  Looia  Unlver. 

AUenton 

Hematite 

Canton 

KoUa 

Jefferson  City  - 
HermiUee  . .  . 
WarrenflDorg . 
Harrisonvlllo  . 
Oregon 


13,14 

17,18 
17 

17 
20 

18 

C 11, 17, 

{19.20 

13, 14, 17 

14,28 

17,20 

17 

15 


103 

i  06 

*  99 
96 
101 
105 
100 


26 

96 

26 

25,26 

96 

36 

26 
26 
24 
25^ 


83.8 

81.1 
81.3 
80.3 
79.1 

84.3 

77.1 

80.9 
60.8 
82.3 
83.5 
81. « 


98 

93 
96 
99 
101 
99 
103 
100 
104 


4 
27 
28 
24 
31 
24 
35,36 
24 


83.3 
77.3 

Tai 

80.7 
70.0 
80.3 
84.8 
79.9 
8L8 


80.5 


18 

98 

18 

109 

18 

102 

18 

106 

17,18 

96 

19 

101 

22 

108 

20,22 

104 

19 

105 

21 

105 

25,96 

28 

-      27 

25 

38 

1 

26 

28 

1.11,25 

2.1 


84.3 
81.6 
82.3 
82.6 
79.5 
83.0 
83.8 
84.5 
82.9 
84.5 


Averages.. 

KANBAB. 


Atchison 

Leavenwortb  . 


83.9 


In. 
1.00 


2.86 


5.02 
4.07 

3.09 

L73 
3.63 
9.72 


3.88 


a60 

5l43 
3.67 
2.90 
2.45 

4.85 


6.15 

a  10 

4.80 


4,50 


5.34 
4.60 
1.26 
6.75 
8.35 


4.13 


1.61 
3.30 
8. 65 
2.56 
L87 


4.09 
1.75 
1.53 
4.22 


2.51 


25,26.27 
2.'. 
-23 


8C 
04 
90 


21 

20 
10,31 


4H 
.'iO 
.V2 


83 


87 


^15.24, 

{86,27 

26 

27 

26 

26 

C  15, 17, 

{98,27 

27 

36 

34 

26 

35,27 

13,25 

1 

26 

15 
15 
15 
15 
15 
17 
16 
5 


12 

12 
30 
29 
30 

30 

21,30 

31.29 
12,21 
30 
20 
39,30 
30 
511,39, 
{30,31 
30 
30 
86  120,29,30 


8,9,31 
30,31 
29 
11.29,^ 


6 

7,27 

8 

1 

«.7,8 

6 

6 

6,10 

11 

5 


91 
97 
94 
95 
02 
95 
100 
98 
98 
95 


13,31.30 
•  12,21 
9 

13 

9 

10, 22,  .31 

21 

29 
89,30.31 

29 


05,  r. 
73.3 
G5l6 

67.4 


56 

55 
50 
50 
50 

S3 

44 

51 

48 
48 
46 
48 
48 

56 

50 
47 
54 
50 
54 
52 
50 
50 


61 
54 
53 
45 
61 
60 
54 
55 
54 
54 


90 
21,22 


107 
108 


24,25 
24 


70 


86.0 
85.4 


3.45 
3.10 


94 
100 


12,30.31 
81,89 


54 

48 


64.1 
67.1 

66.1 

65.3 
70.5 
66.5 

66.6 


71.7 

68.8 
68.9 
6&1 
67.6 

70.3 

64.3 

67.7 
9.1 

au 

cae 

70.0 
67.8 

79.8 

66.8 
66.5 
6a4 
67.3 

6ao 

69.0 
66.5 
67.4 

6a3 


75.8 
78.8 

73.8 

Tai 

73.3 
75u0 
73.8 
74.8 
71.7 
73.1 

73.1 


73.1 

69.3 
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JULY 

• 

AUGUST. 

Stationi  in  States 
and  TenitoTios. 

Dat«. 

la> 
§ 

1 
Date. 

1 

j 

*c 

1 

Date. 

1 

1 

Date. 

h 

a 

i 

1 

Eakbas— Con. 
Olntbo 

Deg, 

Deg. 

Deg. 

In. 

4 

2,0 
1,5 

i' 

1 

100 
93 
97 
92 
94 

29 
31 
31 

30,31 
30 

80,22 

62 
57 
54 
54 
55 

7a.8 
74.3 
74.2 

71.1 
75.6 

In, 
14.40 

lUxter  Springs  . . 

I^^vrenco 

Holton 

State  Agr.  College 
Council  Grove.... 

22 
21 
20 
20,21 
21 

100 
101 

111 

98 
106 

24 
25 
24 
25 
25 

70 
72 
C9 
67 
C4 

86.3 
85.9 
89.1 
80.2 
85.8 

3.40 
4.05 

'4.'76' 

ao5 

&90 
a32 

""5.'94 
15.50 

ATerages. ..... 

85.5 

3.63 

73.6 

9.  Si 

20 
20 
90 

105 
102 
104 

4,24,31 
24 
24 

70 
65 
67 

Omalia  Miaaion 

8a5 
81.4 
82.0 

3.00 
3.39' 

ElUiom 

23 

5,23 

16 

34 

1,5 

3,33,24 

89 
88 
80 
89 
90 
84 

22 
29,30 

29 
29,30 

29 

31 

53 
53 
52 
55 
50 
55 

69.5 

6a8 

71.8 
70,0 
69.6 
73.0 

BeSoto 

8.45 

Fontanello 

Bellevno 

Glendale 

Nebraska  City.... 

20 
SO 
SO 

09 
106 
99 

24 

34,25 

25 

68 
66 
68 

85.2 
83.7 
83.2 

1.40 
3.00 
2.83 

1.90 
6.30 
5.40 

ATwagea 

83.3 

2.52 

7a  5 

4.01 



3 
3 

91 
95 

31 
30 

50 
56 

UTAH. 

G't  Salt  Lake  City 
Wanahip 

73.3 
78.8 

3.60 

24 

95 

.1 

U 

60 

73.8 

Averagea 

73.8 

73.8 

3.69 

2 
7,29 

24 

70 
70 

104 

11 

<  1,2,10, 

\       25 

8,3 

53 
52 

19 
15 

{20,21 

71 

83 

}ioo 

29,30 
27 

96 

51 
47 

58 

CAIJVOSHIA. 

SanFrandaco.... 
Monterey 

Murphy'a 

57.1 
60.7 

76.0 

0.00 
0.06 

aoo 

57.1 
S5.0 

7ao 

0.00 
0.00 

0.00 

64.6 

0.03 

63.4 

o.'oo 

5 

84 
1 

9 

53 

17,18 

85 

19,20 

50 

WA8HINOTOV. 

Port  Townaend .. 

64.1 

0.00 

63.7 

OCIOBBB. 

MAINS. 

Steuben 

West  Waterville. 

Gardiner 

SUndish 

jCorway.... ...... 

6 

1 
1 
1 
1 
1 

70 
80 

74 
81 
80 
78 
79 

17 
18 
18 
30 
17 
17,18 
17 

36 
32 
39 
36 
34 
36 
34 

53.9 
56.7 
56.3 
56.9 
55.3 
55.5 
58.2 

7.  .'SO 
4.73 
&24 

&83 

8.79' 
7.13 

8 
8 
8 
8 
8 
8 
8 

68 
73 
67 
74 
74 
74 
72 

94,31 
24 
31 
30 
31 
24 
30 

18 
21 
22 
84 
16 
18 
84 

41.3 
43.7 
43.5 
44.3 
41.6 
43.3 
43.9 

a34 

0.70 
0.98 
,1.20 

C*omifln 

1.13 

Comishville 

0.65 

Averages 

56.1 

7.54 

48.6 

1.33 

12 
1 

84 
87 

18 
18 

30 
24 

5 

8 
8 
8 

64 
72 

71 
72 

84 

34 

24,30 

18,84 

10 
14 
35 
85 

Stmtford 

Shelbume 

Nbrtli  Bamstead. . 

53.9 
5&8 

6.17 

39.6 
43.0 
45.4 
4a8 

1.29 
1.70 
1.91 

Gofistown   Center 
Claromont ....... . 

1 
11 

85 

77 

18 
18,32 

33 
34 

57.5 
57.6 

16.40 
6.00 

1.60 

Averages 

56.8 

9.53 

44.1 

1.53 

41 
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OCTOBEB. 

1 

1 

1 

1 

1 

Stations  In  StAtes 

s 

!i 

g 

Sf 

1 

and  Territorio*. 

^n 

$ 

a 
1 

Date. 

Date. 

a 

1 

i 

Date. 

S3 

Date 

1 

9 

VERMONT. 

^- 

Deg. 

Deff. 

Jn. 

Den. 

Deq. 

Den. 

In, 

Lnni'nbarff 

North  Cnift«bnry 

12 

18 

25 

55.0 

6.08 

7 

65 

30 

15 

41.6 

1.30 

12 

80 

82 

29 

52.2 

5.65 

5,11 

60 

31) 

11     37.4 

1.20 

Kaudolpb 

13 

86 

17,18 

30 

57.0 

8 

63 

30 

15     41. 6 

a  45 

WowUtock.:  .... 

11 

76 

22 

30 

53.8 

11 

02 

24 

11 

.19.5 



Near  St.  Albans.. 

11 

IS 

22 

32 

56.3 

11 

69 

30 

16 

41.8 

WeHt  Charlotte  .. 

13 

88 

17,22 

36 

61.2 

11.00 

11 

68 

24 

22 

46.0 

2.19 

Middlebury 

13 

79 

17,22 

38 

56.6 

4.99 

11 

63 

2t 

23 

43.6 

1.10 

Arerages 

5dU 

6.93 

41.6 

1.25 

MA88ACUU8ETTB. 

Kinfn«ton 

1 

90 

18,22 

43 

63.3 

4.71 

8 

75 

3i30 

28 

50.1 

2.95 

ToiwttfM 

1 

84 

17,18 

34 

58.5 

9.01 

8 

73 

31 

18 

44.7 

a95 

L«un«iice 

11 

76 

18 

38 

56.6 

13.42 

8 

73 

24,31 

2-1 

44.7 

1.66 

Ciooriretown 

>f«?wbury 

1 

87 

18 

38 

59.0 

9.25 

11 

73 

28,24,31 

23 

4.'i.S 

1.53 

....     8 

74 

24 

22 

45.3 

Milton 

1 

87 

18 

37 

57.8 

7.54 

8 

72 

24 

22 

47.0 

1.66 

CHnibridj;A 

13.18 

86 

18 

39 

62.  1 

11 

lb 

24 

22 

48.2 

Noiih  Billerica.. 

1 

82 

18,22 

34 

59.7 

8 

76 

24 

16 

4.V1 



"West  Newton ... 

8 
8 

80 
70 

24 
30 

20 

27 

4^2 
49.1 

Hrw   KiMlford.... 

1 

83 

17 

44 

62.  5 

5.71 

1.61 

\Vorc*'»t43r 

1 

80 

18 

40 

59. « 

a  60 

8 

73 

24 

26 

40. 8 

1.14 

Mention 

1 

80 

18 

36 

59.1 

7.30 

8 

8 

70 
75 

24 
24 

22 
21 

45.0 
45.5 

1.40 

Liiii(*nbiirg 

1.28 

AnilirrHt 

1 

80 

18 

36 

59.5 

10.63 

11 

e68 

24 

19 

45.3 

1.37 

"Willianis  College 

11 

77 

18,22 

36 

58.4 

6.50 

11 

69 

24 

18 

47.5 

a94 

"nJnildHlA 

11, 12, 13 

75 

17 

38 

56.5 

10.30 

5 

66 

30 

16 

40.0 

AveragM 

59.4 

a  45 

4a  1 

L4 

BHODE  ISULHD. 

Newport 

12 

82 

18,30 

48 

63.7 

4.80 

7 

72 

24 

24 

4a  4 

2.OT 

CON?(ECnCUT. 

Pom  fret 

1 

1 

79 
84 

17 

18 

40 
37 

63.4 

ae7 

8 
8 

70 
76 

24 
24 

21 
22 

44.6 

4a  7 

0.70 

Col'inibia 

Ki«un*«t4)wn 

13 

84 

18 

40 

61.6 

10.49 

8 

75 

24 

25 

47.3 

6.89 

CotebnHik 

13 

82 

18 

34 

59.0 

5 

69 

30 

20 

43.7 

"U'at^Tbury 

BrookUeliT     .... 

13 

62 

30 

34 

59.6 

12.28 

8,11 

67 

^      24 
^      24 

21 

45.7 

0.74 

11 

70 

22 

4a5 

1.80 

Averages 

60.4 

10.48 

46.4 

0.88 

NEW  YORK. 

Moriches 

1 

94 

18 

44 

6&3 

ao3 

5 

78 

24,30 

31 

54.1 

LOO 

Kiiiith   TTArtfnrd 

11 
11 

11 

65 
71 

70 

30 
30 

84 

21 
26 

27 

4a  2 

47.0 
47.0 

2.81 

Troy 

13 
12 

81 
84 

22 
;  17. 18, 
^22, 30 

40 

6a9 
62.0 

a  48 

10.30 

L5d 

Garrison's 

1.05 

Throp'8  Nork  .... 
TVhHe  Plains  .... 

13 

88 

17 

46 

65.6 

11 

68 

84.30 

'32 

12,13 

82 

17 

43 

62.5 

9 

75 

ia24 

30 

5a7 

DtvilA  Dumb  Inst 

12,13 

85 

17 

48 

64.4 

9.60 

11 

67 

48 

30 

50.0 

2.01 

Columbia  College. 

13 

86 

17 

48 

65.0 

a  81 

19 

69 

30 

32 

51.3 

0.88 

Flat  Bush 

13 

88 

17 

46 

65.1 

5,99 

" 

68 

94 
( 17. 18. 
<  23, 24. 

31 

50.5 

aoG 

Nowbtirffh  . 

11 

71 

J  34 

50.9 

0.72 

Minavme 

11.12 

78 

22 

38 

57.6 

a26 

11 

67 

i       30 
SO 

S 

20 

42.9 

2.16 

G<uiv«^rnt^nr 

1.2,3 

n 

17 

33 

54.3 

3.59 

7 

68 

30 

15 

42  3 

1.93 

K'Ttli  TIamraond.. 

12 

90 

17 

40 

61.1 

^m 

10,14 

70 

30 

23 

47.3  ■ 

.    1.50 

Hou.Hf  villo 

11,1-2 

81 

21 

38 

56.4 

5.  .15 

7 

64 

30  1 

18 

42.1 

4.18 

Sfinth  Trt-ntiin... 

1 

84 

22,29 

42 

59.5 

7.15 

6 

63 

90.30 

24 

42.6 

2.49 

CazeiiOvia 

12 

82 

21 

37 

56.9 

5 

67 

29.  .30 

84 

4a  4 

Oneida 

12 

TJ 

17 

42 

60.0 

10.70 

7 

68 

99,30 

85 

49.0 

2.47 
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Statiooslo  States 
and  Territoriea. 


New  York— Con, 


DcpAnville. 

OHwego 

Palei-mo 

North  Volney ... 

Ninbuls 

INuwark  Valley 

K4»c1u'Hter 

Little  (reDe«ee... 
8ui(p«ii8ioiJ  Urids* 


▲rerftges, 


Patemon 

Newark 

New  Bmnawick. 

TreDtou 

IMnnreHtOWn 

EIwoihI 

Riu  Grande 

Dover 

lladdonfleld 
KewfleM  ... 
Greenwich 
Tineland . . . 


Arerages, 

Nyoes 

FHllHin04>n 
Pliilaai'lpliia 
OeniiHiitown 
riondiatn  — 
Pl^iuoittb  Meeting 

DylMTTT^ 

Lch  i  Kl»^nl  veraity 
"VVliit^*  H«U. 
FactoryvUle 

HeailitiK 

Parkeraluirg . 
"Weat  ClM-ater 
Silver  Siu-iug 
Mount  Jfiy  .. 
Uarrialmrs  . . 
Foiiiitaiii  Dale. . . 

Tiofca 

Lewiabiirt^ 

lokeabiirg 

Gnuupian  Hills. 
JobuHt^twn 

Franklin 

CouuuellsTiUe... 
New  Castle 

Beaver 

Conousburg 

Averages, 

MASYLAXD. 

"Woodlaim 
ADnanolta. 
St.  In^f^es 
Emmlttsburg 


44 

G6.0 

8.13 

41) 

m.i 

6.34 

M 

7.).  3 

6.15 

42 

64.1 

Den. 

to 
6d 
71 
72 
73 
66 
73 
74 
76 
76 


Date. 


30 
30 
30 

21) 
18.30 
24,30 
18 
18 
18 
29 


24,-30 
24 
24 

18,30 
24 
18 


67   18,24,30 
67  I  24 

80       18,24 

7U  I  18 

78  '  18 


70 
71 
70  ' 

77  ! 
70 
70 
69 

07 ; 

65 

6s 

eo 

69 

68 
72 
72 

08 

70 : 

68  ' 
68  , 
74  I 
66 
67 
TJ  I 

78  1 
70 
74  I 

77  ; 


30 
24 

18,24 
24 
24 
24 

18,30 
24 
24 
18 

18,21 
24 

18,24 
24 
IS 
24 
18 
IH 

18 
30 

18 
30 
18 
18 
18 
18 
18,24 


26 
SO 
24 
23 
22 
27 
18 
28 
27 


43.2 
45.6 
43.4 
45.2 
45.7 
43.4 
44.3 
45.3 
46.4 
47.2 


46.2 


49.3 

49.6 
48.8 
53.5 
51.4 
53.0 


49.2 
51.2 
.•S2.2 
53.4 
53.5 


I  51.5 


74 
71  " 

74  1 
78 


44.0 
51.7 
53.4 
51.2 
50.5 
51.1 
43.3 
47.2 
4a  I 
44.8 
51.6 
52.4 
52.0 
50.7 
50.9 
51.0 
49.5 
41.6 

4a  8 
4a  5 

43.5 
46.8 
4&4 
49.5 
50.2 
50.3 
50.0 


48.8 


30  I  52.2 

31  56. 1 
36  54.5 
22  I  49. 9 


i 


In. 

0.93 
1.40 


1.67 
8.25 

aeo 

%55 


2.07 


1.3 
1.2S 
1.34 
a  21 
1.6^ 


1.15 
1.58 


0.T8 
1.08 


1/47 


2.05 
1.60 
2.24 

1*67 


i.56 
1.16 


0.60 
1.60 
2.15 
0.83 
0.88 
2.96 
1.97 
2.68 


0.50 
1.52 


1.59 


2.10 
1.57 
0.68 
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OCTOBBB. 

Ftations  instates 
itD'l  Tciritvricp. 

Date. 

1 

ii 

1 

Dfit. 

83 

Date. 

1 

a 

d 

s 

3 

a 

Dat«. 
11 

il 

Date. 

i 

V 

f 

1 

Maetlaa-d— Con. 
Mt.St,:Mary'BCol. 

12 

17,18 

Den. 
41 

62.2 

In. 

7.78 

S4 

t 

S?9 

In. 

LOT 

Averaffcfl 

66.5 

7.10 

53.5 

1.58 

1,13 
1,11 

113 

89 

17,30 
17 

50 
92 

7 

1.8 

1 

1 

1 

1 

11 

11 

83 
76 
75 
74 
78 
72 
75 
76 

.    23 
18 
24 
18.23 
16,*-3.29 
18 
18 
23 

33 
36 
■    34 
35 
32 
37 
84 
26 

Sorry  Ct.nouBO.. 
Johnsontown  ..  .. 
f 'omom      . .       ... 

74.1 
71.7 

59.5 
57.7 
55.7 

.*a.o 

56.5 
57.8 
5L4 
53.3 

"L'io 

StAunton 

Mt.  Solon 

LjTicUbiirg 

Suowvillc 

Wythevillo 

12 
27 
11 
11 
H 

84 

ec 

84 
85 
84 

18,19 
25 

18 

18 
18 

45 
32 
47 
36 
36 

66.8 
^50.6 
60.1 
63.8 
64.0 

0.68 
4.50 

iieo' 

4.27 

8.88 
4.00 

n.'ao 

8.55 

AveragoB 

67.0 

5.51 

95.5 

5.55 

11 
12 
12 

86 
86 

85 

18 

18 

18.19 

38 
40 
40 

1 
2.7 

78 
84 

18 
18 

36 
86 

WBOTVII»IKU. 

Romncy. 

63.5 
68.5 
63.8 

5L8 
55.3 

White  Day 

Weston 

...A... 

ATcrAfFeff  ...IT 

65.3 

93.3 

13 

2 

10,12 

2,13 

1 
8,9,12 

06 

96 

■     95 

88 
DO 

85 

83 

30 
30 
30 
30 

18 

30 
30 

46 
51 
49 
44 
42 

41 

43 

14 
7,8 

8,13 

0.3,11, 

J  1^28 

11,13 

82 
82 
85 

78 
83 

> 

75 

83 
2B,24 

26 
18,24 

24 

24 
S3, 24 

38 
38 
35 
30 

88 

89 
31 

NOBTH  CABOUKA. 

Kenan  »villo 

GoMHlKjro' 

Kalel^'h 

75.2 
75.2 
73.8 
7L4 
7L0 

56.9 

66.7 

1.41 
0.93 
2.66 
2.95 
7.29 

ae9 

68.8 
6L8 
6a5 
56.5 
57.8 

54.7 

55.6 

11.  Si 

9.00 
3.75 

Oxford 

Albemarle 

Statesville 

AahevUlo 

U9i 
5.54 

5wS5 

Averfureff 

70.0 

3.15 

58.3. 

5^43 

CI,  13, 

{23.24 

12 

!: 

18 
18,30 

50 
50 

8 
8 

79 
83 

23,24 
23,25 

43 
37 

SOUrn  CAROLINA. 

Aiken 

73.1 

73.8 

4.04 

*ca.o 

3.57 

GowdpysvUle 

ATero^ei! 

73.0 

4.04 

62.0 

3.57 

1 
14 

87 
90 

18,19 
18 

48 
48 

12 
13 

76 
79 

34,25 
34 

35 
37 

OKOiMJIA. 

Atlanta 

70.1 
74.0 

a84 
a  18 

55w7 
61.4 

Re7 

iVuliold 

3.30 

Averaffos 

T2.1 

3.51 

5&6 

6.04 

13 
16 
11 

i      1.11 
1    13.15 

91 
91 

86 
81» 
87 
89 

18 
26 
26 
26 
26,27 
25 

54 
56 
47 
51 
52 
63 

11 

7 

1 
7 
1 
5 

87 
83 
76 
78 
80 
83 

30 
84 

at 

23,35 
25 

43 
46 
34 
39 
40 

ALABAMA. 
Oneljka 

74.9 
76.3 
60.0 
7a7 
72.6 
79.4 

4.50 
6.31 
5.27 
a67 
4.98 
6.30 

63.7 
65.4 

5a5 

61.9 
68.6 

9.75 

Carlo  wvillo 

17.06 
1.58 

Grwne  Springs... 

IIa\-ana 

Fittb  Uiver 

7n7 

laoo 

74-3 

5.15 

63.8 

9.11 

84,35 

94 

18 

63 

88 

84.26 

55 

YUiKWA. 

JiwSksoiiviUo .... 

81.8 

6.15 

8 

n.8 

3.99 
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BEFTEHBXB. 

Date. 

OCTOBEB. 

and  Territories. 

Date. 

i 

a 

II 

1 

y 

0 

Date, 

a 

II 

1 

1 
1 

1 

1^ 

1 

a 

i  ^ 

i 

Date. 

\ 

1 

i 

QUmer 

8 

C   9,10, 

ill,  12 

12 

20 

12,22,24 

Is, 

97 
9fl 
94 

2G 

21 

2C 
23 
23 

48 

65 

59 
53 
53 

74^6 

73.6 

7a  5 
77.0 
77.4 

In, 
5.51 

2.50 
2.80 
1.72 

3 

7,14 

14,15 
6 
5 

79 

93 
88 
93 

22 

9,26,29 

9 

23,25 

84 

60 

47 
47 
45 

Deff, 
66.9 

70.9 

71.2 
67.3 
69.0 

In. 
9.14 

slOQAXOD    ••■••■■•• 

ColiuubiA 

3.63 

Waco 

4.80 

Austin 

4.65 

ATeragM 

76.2 

a  13 

6a9 

3.81 

L0UI8IAXA. 

Xctr  Orleans 

ISenUm 

22,24 

8 

7,   8 

10 

11, 12 

89 
f9 

88 
92 

83 

18 
2G 

2G 

26 

25,27 

72 
50 

44 
53 
55 

, 

12 
14,16 

1,  C,   7 
13 

1 

86 
82 

•80 
82 
80 

24 
9 

23 
23 
S3 

60 
42 

37 
44 
40 

v75. 0 

65.9 

MIBBIBrikPPL 

Grenada 

72.9 
77.0 
7^8 

isi 

62.6 
63.0 
66.7 

Drookharen 

2«  atdiex 

**i*85 

74.6 

3.50 

64.1 
56.9 

9.85 

11 
11 

8 

2.8,9 

8 

7 



89 
01 
85 
8G 
87 
95 

30 
18, 19. 30 
25,26 
26 
25 
24 

42 
46 
49 
44 
45 
51 

13 

80 

22,23 

28 

TXVNSaSBB. 

Ellzobethton 

Tuscnloni  College 
Lookout  Moontoin 
Austin 

67.2 
68  8 
70. 0 
€a7 
65.8 
7L7 

5.  is 

i6.*2J* 
ano 

9.31 

0, 7, 12 

7 
1 

74 
82 
77 
85' 

9 
23 
23 
23 

43 
32 
33 
36 

60.1 
57.8 
56.0 
59.1 

"6*t5 

ClarksviUe  

XfAinnlitf. 

k^ 

6tt.7 

7.12 

sao 

0.79 

KSSTUCKT. 

PineGrore 

Lexington 

Danville 

9 

8 
15 

8 
8 

86 
84 
90 

87 
88 

26 
17, 18, 26 
17 
26 
26 

36 
42 
48 
38 
43 

63.3 
6:L6 

6a  8 

65.4 
66.2 

a  63 

7.81 
9.75 
5.57 
5.89 

2 
2 
2 
2 

7 

78 
76 
8^ 
81 
78 

18,23 
18 

18i'23 

23 

9 

28 
29 
35 
30 
31 

54.0 
54.2 
00.4 
55.5 
55.5 

9.09 
Ltf5 
1.53 

LouisviUo 

Clinton 

L?5 
9.25 

65.5 

7.53 

55.9 

L94 

11 
2,12 

12 

1 

12,15 

i4 

1 

S5 

78 

78 

€5 
79 
8fi 

67 

18 
U 

17,21 

18 
17,18 

1^ 

34 
43 

44 

36 
43 

38 

2 

7 

7 

7 
7 
5.7 
5,7 
2 
7 

7,3.3 

5 

5 
7 
o 

7 

7,13 
7 
1 

76 
74 

70 

75 
15 
74 

78 
60 
73 

r.\ 

72 

72 

73 
73 
72 
74 

80 

67 
75 

79 

18 

18 

S  9, 17, 

{18.24 

23 

18 

18 

13 

18,23 

23 

23 

18.23 

23 

23 

23 
23 
23 

23 

17  23 
23 
23 

20 
27 

26 

27 
28 
32 
25 
26 

26 

21 
21 
27 
19 

20 

36 
22 
26 

OHIO. 

Kew  Lisbon' 

SteubenviUe 

rainesrillo 

Milnemvillo 

Cleveland j-.  . . 

SiuithviUe 

Wooster. ........ 

63.0 
(M.l 

59.3 

59.3 
59.7 
62.4 
63.7 

2.38 

7.75 

5.33 
4.72 

*i*59 

51.5 
52.0 

47.0 

4a7 
4^3 
50.3 
51.5 
53.3 
50.8 
49.0 
4d.8 

50.2 

49.3 
47.2 
50.8 
47.9 

49.9 

50.7 
49.0 
30.5 

L19 

9.06 

"i.'69 

"o.'s-i 

Ci'tIliiM>liA 

L15 

Ktlley's  Island... 

SanUuPky 

Xorcralk 

10,12 
10 

3,10,11, 

3 

3.^' 

iJ.it: 

1 11, 13 
1 

8 

83 

78 
7d 

bi 

F5 

25 

17 

17,26 

26 

26 
17 
17 
17 

17 

IS 

47 
40 
42 

42 

42 
26 
40 
36 

38 

46 

63.9 
57.6 
59.6 

60.6 

'so.'o' 

60.2 
59.9 

62.1 

63.9 

3.29 
3.20 
2.17 

2.71 

5.72 
3.57 

2.50 

6.30 

a  19 
3.81 
6.75 

0.78 
LI2 
0.31 

NortbFoirflcld.J 

We«tervillo 

Mnpion 

0.77 

0.95 
0.D7 

HilMwro' 

Toledo 

1.91 
1.C3 

Bowling  Green  . . . 
Kenton  

1.82 
2.13 

UrbanaUnh*V8itj 
Bfctbcl 

37     CO.  5 
33  1  CL  6 

LIT 
1.1  J 
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BEPTEUBSR. 

OCTOBER. 

Stations  in  states 
and  Ton-itoiiea. 

Date.^ 

1 

ai 

c  ♦- 
S 

a 

Date. 

c  s 

ii 

2 

K 
s 

i 

1^ 

-.2 

Date. 

3 

ll 

Date. 

1 
si 

a  *- 
S 

3 

S 

Ohio— Con. 

Jacknonhnrff 

CiuciuoLuti  (LI) 

Do.       (P).... 
CoUege  HiU 

8 

8 

4. 8,  15 

8 

Defj. 

.  81 

82 

17 
17 

20 
17 

4:1 
44 

40 

Derj. 
62.  5 
62.3 
67.7 
0:1.1 

In, 

a  69 

7.19 
8.21 
5.t<^ 

2 

0 

.5 
2 

7r. 

75 
80 
75 

23 

2:1 

23 

18,23 

30 
.•VI 
30 

52.7 
52.5 
57.4 
.57.7 

In. 

i.eo 

1.-22 
1.10 
LIO 

A^^TV^s.^ 

61.6 

5.  Ii^ 

50.7 

i.iSO 

11 
10 
12 
11 
12 
10 

72 

fr.i 

81 
80 
85 
74 

21,23 

17.  21 

21. 25 

21 

21 

20 

3G 
32 
36 
33 
34 
32 

27 

5 

30 

5,30 

30 

5 

30 

10 

10 

4 

4 

68 
69 
68 
68 
70 
60 
70 
66 
70 
62 

C4 

22 
2:1 
17 
2:1 
17 
22 
2:1 
22 
22 
28 

17 

20 
12 
22 
20 
24 
2:1 
24 
25 
24 
20 

28 

MICHIGAN. 

Monroe  City 

SuteAgr.College. 

LllchnfTd 

Colli  Water 

OrumI  Kapida.... 
Northiwit 

ST  2 
58.8 
57.  6 
.-.7.  2 
.••7.  t^ 
.55.  2 

3.55 
2,  «»5 
4.  19 
4.25 

40.8 

4.\a 

44.6 
44  7 
44.9 
4:11 
45.3 
4.5.3 
45.1 
36.7 

43.3 

1.07 
1.  11 
1.60 
1.31 

3.00 
3.120 

IlollnuS 

10.11 
10 
7 

8 

81 
81 
C4 

66 

21 

21 

24 

(20.21 

i23,-24 

34 
32 
27 

1- 

.57.4 
.■i7.  1 
40.3 

.■W.  9 

5.06 
2.29" 

1.06 

OtHftfU           

Copiier  FalU 

Onuiuatfon 

2.87 

Av^TUSfiA     • 

.>5  5 

:1.82 

4:1.5 

1.78 

8 
8 
8 
8,15 
11 

'I 

iS 
8,12 

...... 

00 

80 
•  KJ 
81 
80 
81 
81 
82 
&> 
84 
65 

26 

17,20 

26 

17,20 

17,19,2)? 

25 

26 

17, 2:. 

17 

17 

25 

39 
44 
34 

3:» 

34 
41 
3«5 
40 
3- 
41 
46 

1 

2,7 

6 

2,5,7 

80 
80 
75 
73 

23 

18 

17,23 

23 

26 

27 
26 

INDIANA, 
A,Timrft ,    . ,  ,^  r 

04.1 
05.8 
61.6 

t;o.6 
56.  :i 

<K).  4 
59.7 
62.  6 
(52.  9 
64.4 
67.  5 

a  08 
0.72 
6.  3i) 
4.27 

6  6:{ 

52.5 

54.9 
50  4 
50.2 

1.06 

Vevay.-.. ........ 

1.30 

Iduucie 

1.75 

SpitelanU 

Col  unibiu  City 

L20 

6.50 

5.  31 

ii.".37" 

6.  12 
M.49 

30 
7,30 
2.7 

2,7 

74 
71 
72 
71 
76 
76 

22 
23 
18 
17 
17,23 
23 

29 
26 
32 
30 
32 
33 

.50.0 
50.5 
.51.6 
.51.9 
54.3 
.5.5.4 

a75 

liKliaiiapiilis 

StntelTnivei-Bity.. 

Reurtwlaor 

Mt^foiii 

1.16 

'2.56 
1.35 

Kew  Harmony 

L31 

AvArAfliUi 

62.4 

6.  7m 

52.2 

L37 

12 
2 

10,11 
12 
10 
12 
10 

2,12 
2 
10 

10,12 
10 
10 
10 
10 
12 

14 

12 
2, 11, 12 
8 
10 
11 
(         10 

m 

90 
84 
8:1 
97 
80 
81 
7s 
83 
81 
b'S 
80 
87 
80 
82 
83 

80 

84 

8-:) 
9:1 
81 
65 
90 

23 
16.17 
17,23 
17 
17 
2:1 
2:1 
21 
2:1 
23 
23 
23 
23 
23 
2:1 
17 

(16,17. 

ilf^.2^ 

2t; 

21 
23.  Of) 
2-1 
16 
33 

43 
38 
40 
30 
40 
32 
3:1 
3m 
36 
31 
31 
3) 
33 
31 
32 
3f* 

30 
43 
4:1 
33 
41 
3d 

26 
10, 26,  :J0 

:io 

30 

30 
20 

74 
74 
75 
69 
89 
72 
72 
76 

8 
17 
23 
17 
.     23 
17 
17 
17 

37 
30 
30 
17 
29 
25 
21 
24 

ILLINOIS. 
CLicacro    

63.2 
61.3 
61.3 
55.  .5 
72.6 
5I>.  7 
57.  9 
5.5.  8 
.><.  3 
,5d.9 
.56.  5 
59.  5 
.58.5 
.59.  0 
5H.2 
61.3 

59.4 

.56.  8 
65  6 
67.0 
59.  0 
63.3 
64.3 

7.08 

".->.*  96' 
6.67 
4.70 
5.47 
•2.  10 
7.16 
3.48 
.5.23 

4.' 61 

'2.*  01" 
4.46 

13.60 



52.9 
50.2 
.51.5 
45.2 
6C.8 
46.2 
4G.1 
45.8 

1.69 

Nrar  Chicago 

Ritl^reFarm 

"KlMrt^iifrn      . 

'i-40 
1.30 

Golcoiiila 

AiirtM'a 

1.10 
9.07 

Sanilwich 

Ueividero 

0.95 
0.65 

Winnebago 

RiKjhHle 

"W'vanet    

26 
36 

1 
52(i 
26 

5 

26 

75 
75 
79 
72 

78 
74 
77 

80 

78 
77 

17 
17 
17 
17 
17 
17 
17 

8, 9, 17 

10 

8 

19 
18 

32 
24 
24 
29 

30 

24 
32 

45.6 
46-3 
49.0 
4a9 
51.0 
49.6 
51.9 

51.6 

47.8 
57.1 

0.80 

Tiwkilwa 

Hennepin 

£|iuira 

*  6"a6 

Peui-ia        

L41 

Springfield 

Dtiboin        

1.30 

Waterloo 

South  Pass 

Oalcsburg 

Mauchojster 

Mt.  Sterling 

5.28 
3.89 


26 

26 

6,25 

75 
81 
TS 

8,17 
17 
17 

27 
29 
28 

48,6 
53.3 
53.5 

1.14 

1.44 
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6EFTEMBBB. 

OCTOBER. 

Stations  iu  St.it<j8 

1 

1 

3 

1 

a 

B 

P 

and  Territories. 

•2  * 

0. 

S  . 

l^n^ 

% 

Date. 

ii 

Date. 

§ 

=3 

Date. 

il 

Date. 

sS 

s*-" 

5 

^ 

a 

§ 

4 

a 

1 

.1 

a 

i 

=5 

1 

a 

^ 

1 

3 

<\ 

K 

Illinois— Con. 

Deq. 

\^ 

Deff. 

In. 

Dc^j. 

Deo- 

toerj. 

In. 

Andalnsift 

10 

81 

'23 

59.8 

5 

70 

17 

2(5 

50.2 

AmmstA 

11 

83 

16,17,23 

42 

62.8 

4.29 

5 

70 

17 

21 

.'i2.2 

i.76 

Averagofl 

60.5 

5.41 

50.5 

1.23 

ynsconBis. 

Manltowoo 

10,12 

77 

21 

34 

55.3 

3.72 

5 

64 

17 

25, 

43.^ 

2.31 

Plvmoiith 

lU 

78 

21 

27 

53.1 

3.  CO 

4 

CO 

17 

20*^ 

4'ZO 

2.80 

Hiii^iiutu 

5,27 
4 

63 
67 

17 

22 

20 
21 

44.8 
43.6 

Milwaukee 

8,  is 

70 

21 

33 

56.4 

0.90 

1.18 

Appldtoo 

12 

72 

23 

36 

5 

61 

17,22 

23 

4;ti 

Oeiit^va 

10 

1 

81 
7.') 

21,23 
23 

32 
35 

56.9 
W.3 

4.21 

26 

4 

'4 

17 
17 

21 

22 

43.  9 
44.1 

L35 

Wrtiiparca 

Eiulminw*8 

1 

74 

20 

31 

52.0 

5.06 

5 

64 

17 

20 

42.1 

2.' 51 

Rocky  Run 

1 

,78 

S3 

32 

55.0 

1.88 

4 

71 

17 

17 

43.2 

1.53 

£dgeru>n 

JO.  11. 

{12,13 

5 

^80 
74 

23 

30 

57.2 

2.13 

26 

72 

17 

18 

46.5 

3.00 

BayHeld 

25 

28 

49.2 

ATera£68. ..... 

54.4 

3.07 

44.3 

2.  10 

MINNESOTA. 

Beaver  Bay 

5,8 

71 

23 

30 

4a7 

4.67 

4 

70 

16 

20 

40.5 

2.03 

St.  Paul  

9,11 

72 

23 

23 

51.5 

2.88 

4 

77 

17 

16 

43.6 

4.56 

liiuntMipuUe 

4 

72 

25 

23 

50.5 

2.78 

4 

78 

17 

19 

42.7 

4.92 

SiJ»ley 

11 
11 

79 
80 

23 
25 

34 

4<».6 
56.9 

2.96 
3.1-9 

26 

4 

70 
79 

17 

22 

14 
2:1 

4|il 
47.0 

2.25 

l^Vw  TJlra 

2.66 

Sauk  Center 

7 

73 

23,25 

22 

tri.9 

3.44 

4 

76 

17 

14 

41.1 

1.49 

Averages 

50.5 

3.44 

43.0 

2.99 

IOWA. 

~ 

- 

Clinton 

9.10 
10 

86 

17 
23 

38 
35 

61.2 
57.9 

5.20 
5.85 

26 
26 

80 
72 

17 
17 

32 
24 

5a  2 

47.8 

1.20 

Davfuport 

2.64 

Dubuque 

8 

78 

25 

38 

57.1 

5.06 

26 

74 

17 

27 

47.1 

1.31 

MouticcUo 

5   S.8. 

110,  M 

U 

78 

17,23 

34 

55.1 

6.72 

25 

75 

16 

26 

45.6 

0.65 

BoireuB  Prairie.. 

23 

32 

54.5 

7.20 

26 

72 

17 

22 

49.0 

1.26 

Fort   Madtitou 

11 

87 

23 

29 

60.1 

2.05 

30 

72 

17 

25 

51.0 

1.83 

Guttfuli«rK 

1,11 

80 

2:1 

2<i 

53.  1 

26 

78 

17 

16 

4.i  1 

Ml.  Vtriion 

8 

82 

23 

30 

56.6 

26 

71 

17 

19  i  46.  1 

Iowa  Ciiy 

ludejM'iHience 

N'l  ludepeudence. 

1,10 

81 

17,23 

32 

58u8 

5.17 

1,26 

TA 

17 

25 

49.8 

0.33 

11 

85 

2:} 

32 

53.3 

6.00 

26 

77 

17 

16 

1.70 

1 

83 

22.2:) 

29 

54.8 

8.60 

26 

76 

1? 

22 

46.4 

0.06 

AVal^rloo   

11 

81 

22 

32 

54.8 

26 

78 

17 

14 

46.0 

MarideRock 

11 

76 

24 

3:* 

54.7 

4,24 

70 

17 

24 

47.2 

Iowa  P'alla 

11 

78 

17,2:1 

32 

57.3 

26,30 

72 

17 

22 

40.7 

2.26 

AI*'oDa     

11 
11 

77 
7!) 

23 
22 

30 
31 

52.2 
52.0 



4 
4 

80 
81 

8 
17 

22  ;  43.2 

Kear  Al":ona 

19 

43.  0 

FoH  DiKlire 

11 

82 

23. 24.  25 

34 

5.J.8 

i.85 

26 

73 

17 

19 

46.6 

i  26 

Booue^boro' 

11 

82 

17. 2:1 

33 

56.6 

3.55 

25.26 

74 

17 

20 

48.1 

0.24 

Rolfe 

11 

82 

23.44 

ai 

53.5 

4.80 

4 

84 

22 

25 

46:7 

1.25 

FoDtenoUe 

11 

86. 

22,23 

35 

57.2 

5.63 

26 

77 

17 

19 

49. 0 

1.13 

Logan  

11 

83 

23 

31 

54.9 

4.20 

4.6 

76 

17 

22 

49  4 

Woodbine 

11 

86 

23 

28 

54.8 

6,26 

74 

8 

18 

46.4 

A  VArfliTftii 

55.8 

5.14 

47.5 

1.23 

inSSOURL 

St.  LoniR  TJniv'ty. 

11 

83 

23 

44 

64.7 

5.43 

5 

75 

17 

33 

5.17 

1.97 

Allcuton 

2 

83 

17 

35 

62.5 

7  19 

26 

83 

8 

31 

54.4 

1.90 

Hematite 

12 
11 

87 
87 

17 
23 

35 
29 

64.4 
62.3 

7.05 
4.64 

95 
10 

84 
73 

9 

6 

28 
27 

r.7.3 

51.8 

1.80 

Canton 

2.37 

ItoUa 

8 

83 

17 

42 

64.1 

4.85 

6 

78 

9 

32 

55.4 

1.34 
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SKPTBMBIB. 

OCTODER. 

Stations  in  States 
and  Territories. 

Dato. 

1 

s 

s 
•a 

Date. 

j 

i 

i 

Date. 

Id 
1 

Date. 

h 

SB 

1 

2 

1 

e 

MiaBOURi— Con. 
Jefferson  City 

Deg. 

Deg. 

Deg, 

In. 

25 
6 
0 
0 

25 

88 
K) 
80 
83 

8 
8 
8 
8 
8,22 

30 
30 

28 
28 
29 

^- 

56.7 
58.2 
53.8 
55-1 

In, 

Hermitajce  

Warrensborg . . . . 

Harrison  villo 

d'egon  ......... 

5 

11 

1     11 

11 

02 
90 

86 
93 

17 
23 
23 
23 

37 
35 

4a 

35 

65.6 
65.1 
G1.9 
61.1 

6.12 
2.24 
ao:j 

»1  h7 

L47 

2.05 

2.5a 

1.68 

Averages 

63.5  j  5.22 

55.2 

1.90 

5,11 

11 
11 

11 

10 
5,11 

01 
SO 
00 
95 
93 
93 
87 
88 

23 
23 
23 
17,23,24 
23 
17 
23 
23 

30 
26 
33 
40 
29 
32 
34 
33 

6 
G 
G 
5 
6 
6 
6 
6 

81 

84 

81 

80 

81 

83 

79* 

84 

8.22 

8,22 

8 

B 

22 

22 

8 

22 

28 
24 
26 
34 
27 
25 
32 
31 

Atchison 

Leavenworth  — 

Olatha 

Baxtor  Springs  .. 

Lawrence 

Holton 

State  Agr.  Coll.. 
Council  Grove 

61.8 
CO.  6 
61.3 
09.8 
62.4 
62.1 
60.7 
65.6 

7.30 
2.72 
0.50 
13. 65 
4,21) 

5.*  72* 
10.25 

54.5 
52.3 

go's" 

53.1 
52.4 
53.1 
57.7 

a80 

1.71 

aw 

2.15 
L58 

3.05 

Averagea 

63.0 

0.35 

M.8 

a  19 

2 
4 
4 
4 
4 
25 
4 
4,6 

00 
78 
82 
81 
88 
82 
85 
80 

17 

17 

7,17 

17 

17 

8.17 

7,21 

17 

22 
28 
28 
25 
25 
33 
25 
33 

*  Dakota 

4a  7 

50.3 
50.6 
49.3 
53.2 
52.5 
49.7 
53L5 

Omaha  Mission  . 

LTD 

Blkhurn. 

11 
n 
11 
11 
11 
11 

80 
86 
00 
85 
80 
84 

2^ 
22 
23 
28 
22 
33 

30 
33 
30 
36 
30 
41 

56.9 
54.5 
57.7 
59.1 
57.3 
63.6 

'i"27' 

"2.'20' 
2.35 

Do  Soto 

ass 

FonteueD^t 

Bellevue 

1.60 
1.30 

Olondale 

Nebraska  City.... 

1.90 
6.47 

5a2  1  2.61 

50.9 

2.30 

3 

73 

8 

21 

UTAH. 

WftUShlp    ^  r  ,  t      ,  .  r  - 

54.7 

4 

9 

1 

70 
81 

99 

IS.  13 
21,22 

*    19 

50 
46 

36 

1 

CAUFOBMIA. 

San  Francisoo 

56.7 
45.0 

G5.8 

aoo 

0.00 
0.00 

Monterey 

Murphy's 

10 
8,9,10 

90 
64 

30 
(16. 19, 

41 
I  32 

57.1 
56.3 

a  55 

a  12 

Averages 

55.8 

0.00 

56.7 

0  34 

KOVESIBKB. 

DBCEXSKB. 

UAJSOL 

Steuben 

1 
1 
1 
1 
1 
1 
1 

53 
57 
5G 
50 
54 
52 
54 

17 
17,28 
17 
17 
17 

en 

^J8 

11 
IG 
17 
18 
10 
13 
16 

31.8 
32.4 
33.7 
34.4 
31.0 
31.2 
32.0 

5.09 
7.90 
6.70 
6.91 

'5.*65" 
6.64 

8 
8 
8 

21 

8 

21,22 

21 

38 
39 
39 
38 
30 
34 
36 

27 
31 
27 
25,27 
27 
27 
27 

—  8 

—  7 
—10 

—  2 
—18 

—  8 

—  1 

22.0 
19.5 
2a  9 
21.3 
l&G 

las 

19.5 

2. 10 

West  WatcrviUo. 

Gardiner 

Standish 

IfTorway 

l.fiO 
2.04 
2.06 
2.06 

Comisn 

2.96 

Oomishville 

2.65 

Averages. . . . .  r 

32.4 
35.0 

6.59 

las 

S.21 

1 

55 

17 

10 

KEW  HAMFSHIBJe. 

Concoi^ 
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KOVEKBSB. 

stations  in  States 

1 

1 

1 

1 
1. 

§3 

a 

1 

1 

and  Territoriea. 

i  ^ 
a 

11 

• 

Date. 

Date. 

i^ 

Dat«. 

Date. 

i^ 

1 

1 

1 

1 

1 

1 

1 

New  Hampsihee 

—Continued. 

Stratford 

^- 

17 

^- 

^ 

In, 
a88 

21 

^ 

37 

^ 

gi- 

In, 
8.45 

Shelburne 

57 

18 

80 

32.6 

8 

36 

27 

—26 

16.8 

2.19 

North  Barnatead.. 

48 

17 

24 

34.8 

2.87 

10 

54 

25 

0 

22.8 

1.69 

Gtoffiitown  Center. 

5C 

17 

23 

36.8 

5.60 

21 

39 

25 

0 

34.0 

L48 

Claiemont 

5il 

17 

SO 

33.8 

5.90 

Areragea 

33.3 

5.31 

19.8 

1.95 

TIBlfOKT. 

Lnnenbnrg 

North  Crallabury. 

54 

17,30 

14 

80.6 

7.15 

21 

33 

27 

—30 

13.8 

8.45 

48 

17 

10 

27.4 

5.64 

81 

35 

19,27 

—10 

14.5 

8.51 

Bandolpb 

Woodatock 

53 

8« 

14 

31.0 

7.03 

17,21,22 

33 

27 

—24 

.16.6 

8.83 

53 

4,23 

14 

29.9 

21 

34 

27 

—25 

14  5 

3.50 

Near  St,  Albans.. 

40 

16 

16 

30.8 

21 

35 

19 

—19 

15.3 

West  Charlotte  .. 

51 

17 

21 

34.5 

a88 

21 

39 

24,2.V26 

0 

81.9 

1.33 

MidWebury 

51 

30 

18 

38.5 

6.38 

81 

36 

27 

—13 

lad 

1.09 

ATeragea. . . . . . 

30.8 

7.06 

1&5 

2.10 

Kingaton 

1 

65 

17 

27 

42.8 

3.62 

21 

53 

85,37 

10 

31.0 

3.10 

Topafleld 

1 

63 

17,28 

ao 

34.6 

4.88 

7 

43 

25,37 

8 

23.1 

1.31 

Lawrence 

1 

55 

17 

23 

36.8 

&6e 

81 

42 

25 

3 

25.0 

a63 

Georgetown 

Newbury 

14 

65 

H 

17 

36.3 

5.60 

88,89 

42 

35 

0 

23.5 

3.15 

1 

59 

13.10.17 

22 

36.1 

31 

44 

25 

2 

»}.9 

Milton 

1 

57 

17 

20 

36.6 

4.49 

«1 

48 

27 

4 

37.2 

1.55 

Cnin bridge  

4 

GO 

17 

22 

37.8 

21 

43 

27 

3 

26.0 

North  BUlorica.. 

1 

5& 

16,17 

19 

35.5 

28 

48 

20 

1 

25.4 

West  Newton.... 

1 

64 

13,28 

22 

37.4 

21 

45 

27 

8 

2&3 

0.88 

New  Bedford  .... 

1,5.9 

57 

16,28 

26 

40.5 

8.85 

81 

48 

85 

6 

2a5 

8.83 

2 

58 

16,28 

85 

37.6 

4.84 

81 

44 

85,27 

3 

83.9 

1.85 

Hendon 

1 

57 

16,17 

22 

36.8 

3.25 

21 

44 

27 

1 

22.5 

Lnnoubiirg  

1 

55 

10 

20 

35.3 

4.90 

81 

40 

25 

—  1 

22.6 

1.53 

Amherst 

1 

6d 

80 

24 

36.5 

4.80 

81 

40 

27 

—  5 

22.8 

1.47 

Hichmond 

9 

53 
61 

7 
30 

20 
22 

35.7 
36.0 

6.40 
4.43 

Williama  CoUege. 

81 

38 

25 

0 

81.8 

8.49 

Hinsdale  ..; 

9 

57 

16 

19 

33.9 

4.35 

31 

36 

19 

—  3 

19.5 

1.89 

Aroragea 

36.8 

4.65 

24.6 

L83 

RBODK  nULND. 

Newport 

9 

56 

17 

84 

39.4 

4.33 

81 

46 

25 

5 

26.4 

8.54 

comntcncuT. 

Pomfret 

9 

63 

10,17 

24 

36.6 

4.48 

81 

40 

24,25 
24,27 

4 

23.0 
25.7 

1.10 

Columbia 

9 

64 

17,27 

28 

39.6 

31 

40 

4 

Middlctown 

9 

67 

17.28 

24 

38.5 

ass 

21 

41 

23 

3 

23.5 

8.38 

Colebrook 

9 

65 

28 

21 

35.1 

21 

35 

11,24 

—  1 

19.5 

Waterbury  

9 

66 

28 

23 

38.5 

4.94 

21 

44 

25 

3 

25.1 

•a  31 

Brooklield 

9 

70 

28 

23 

38.9 

a50 

21 

48 

25 

—  a 

25.7 

a50 

Avenurea...... 

37.9 

4.18 

23.8 

2.57 

SWWTOBK. 

Moriches 

9 

06 

28 

24 

45.1 

5.54 

21 

54 

25 

8 

32.3 

a93 

South  Hartford.. 

9 

59 

17.30 

23 

36.5 

aso 

21 

38 

27 

—13 

21.9 

a  15 

Trov 

0 

58 

30 

26 

3a3 

4.94 

21 

42 

27 

0 

24.4 
25.3 

1.64 
2.02 

Gairiaon's 

9 

70 

28 

26 

39.2 

6.43 

17 

44 

24 

7 

Throg'a  Nock.... 

9 

67 

23,28 

30 

42.0 

21 

48 

25 

8 

88.4 

White  Plains  .... 

9,10 

7t) 

24 

27 

42.9 

2,8 

50 

24 

9 

2a5 

Oeaf&Durablnst. 

9 

66 

13,93 

30 

4».l 

5.13 

21 

43 

25 

10 

sai 

4.37 

Columbia  College. 

9 

65 

23 

30 

42.4 

3.46 

21 

«l 

25 

10 

sao 

108 
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KOVEMBBR. 

DECEHBEB. 

4 

fi 

?. 

1 

t 

i 

i 

t 

t. 

?^ 

s 

f. 

o. 

"o 

StAtlons  in  Stntes 

e 

s 

g 

g 

s 

1 

g 

and  Territoriea. 

PS 

hr- 

r 

Si 

'P 

fe 

Date. 

Date. 

Bz 

1 

Date. 

Date. 

I 

p - 

i 

1 

S 
•3 

i 

S 

S 

5 

d 

n 

S 

a 

;^ 

S 

7A 

« 

Kew  York— Con. 

^s- 

Den. 

Deq. 

Tn. 

Deq. 

Detj. 

Deq. 

In. 

Flat  Biinh 

9 

28 

29 

39.  8 

4.03 

21 

40 

25 

U     2s.  9 

2.4S 

>f««wlmri{ 

9 

70 

If) 

29 

41  9 

4.28 

2^ 

44 

24 

8     26.9 

2.  14 

WinavlIIe 

1 

54 

30 

17 

32.  4 

5.81 

21 

34 

19,27 

—  5     18. 1 

3.40 

GoiivMiuiuir 

13 

46 

2.1 

15 

32.0 

5.  13 

20 

39 

27 

—26     19.3 

1.77 

KiMth  (iMtiiniond. 

1 

50 

'Si 

20 

'X\'l 

0.37 

20,21 

42 

24 

—  8     20.  5 

L97 

}Ioiif««*v  illt) 

A 

49 

30 

14 

Xi.A 

4.95 

20 

37 

24 

—  8      18.2 

a97 

BtMitli  I'tt'uton 

27 

44 

3 

22 

32.0 

4.74 

18 

38 

2<i 

—10     20. 3 

a30 

Chzmiiuv'U 

10 

59 

30 

15 

35.5 

20.29 

37 

19 

—  7     22.2 

5w57 

Oii*jl«lu  

4 
4,14 

5:j 

50 

3) 

2;} 

1*» 
18 

:io.o 

.14.  I 

10.64 
0. 1  Jl 

20 
20 

40 
40 

24 
24 

6     23.0 
—  4     20.  7 

4.00 

D.|»HuvUle  ....  .. 

2.90 

Ohw»*^(i 

4 

4D 
51 

:w 

22 
15 

37.4 
:14.  4 

0.44 
6.63 

2i 

2;) 

40 
39 

19 
19 

6     24  0 

5.  19 

PhI*tiuo 

-  6 

20.0 

6.«M 

KiHtli    Volnoy 

4 

54 

3(1 

18 

:J5. 8 

20 

40 

19 

—  3 

22.6 

Kirlioln 

9 

C(> 

30 

24 

:J8.3 

29 

43 

12 

—  1 

25.3 

hVwark    Valley.. 

9,10 

fiO 

30 

20 

35.7 

20 

40 

11 

—  8 

22.0 

a  10 

K4HlM'«t«T 

4 

5-2 

30 

"M 

:n.5 

4.42 

20 

41 

24 

7 

25.  8 

123 

LinJ«'(rcne8re. . . 

10 

fi-l 

:u} 

22 

30.  8 

2  25 

20 

43 

U 

—14 

22.1 

2.45 

BiiHiMiisiou  Uridgu 
BuflUiu T. 

4 

5K 

30 

25 

•.iK.'i 

4.  95 

20 

49 

24 

6 

25.1 

2.tS0 

4 

57 

30 

22 

:w.2 

4.92 

20 

40 

24 

7 

25u4 

9.tf 

Averofres 

37.5 

5.  .-SO 

24.0 

3.29 

KKW  JEBSET. 

Pfft<»fion 

9 

70 

23.28 

27 

41.2 

5.05 

21 

42 

25 

5 

26.7 

4.91 

JiHiWHik 

9 

6{* 

13,  2:j 

2t» 

42.  3 

I.:t8 

21 

43 

25 

8 

28.  1 

Xta 

Kfw  lli-niiswick.. 

9 

m 

28 

215 

41.7 

4.  8«» 

17 

42 

25 

9 

27.3 

3.3i 

Trillion 

10 
10 

70 
75 

28 
28 

28 

2:> 

45.7 
43.0 

5.00 
4.91 

21 
20 

47 
45 

25 

24 

11 
11 

31.2 
29.2 

5l  13 

M>Mir«^tA)wn 

9.98 

EIwimhI  

10 

r.\ 

2^ 

23 

43.6 

17 
17,21.28 

•    46 
42 

11.24 
11 

6 
6 

2a  9 

2h.0 

2.45 
4.87 

Dovnr 

9 

71 

13 

20 

4l.fi 

4.82 

J«Vw  0«'rmanto\riJ 

9 

70 

13 

23 

31*.  8 

6.70 

17, 21,  2f? 

40 

11,25 

8 

28.0' 

1.8D 

lla.l.luiilieia 

9 

m 

28 

30 

43  3 

5.00 

20 

45 

24 

15 

30.2 

3.52 

KfwHdd   

10 

75 

28 

21 

42.  0 

7 

50 

25 

10 

29.7 

Gi>«iiwjfh   

10 

7:1 

13.28 

:k) 

44.1? 

6.  .39 

7 

50 

13 

15  !  32. 1 

S.92 

ViiieUuiU 

10 

77 

2b 

2C 

4:i.7 

7.24 

21 

50 

24,25 

10 

29.9 

4.40 

42.8 

5.  .50 

2».7 

3.61 

PBJW8TLVAKU. 

Kvce« 

9 

60 

2J? 

16 

31.5 

5.10 

28 

43 

11 

—  8 

21.5 

1.95 

ynllniiipton  

10 

n 

13 

29 

43.  3 

4.70 

28 

43 

24,25 

13 

29.7 

aao 

Piiil»ddi>lua 

10 

72 

2:{ 

35 

45.9 

4.53 

21 

45 

24 

IS 

32.6 

4.37 

GermanRwn   .... 

10 

5,7 

<22,'A 
(       24 

28 

\. 

42.2 

7 

45 

25 

12 

28.7 

Horwham 

9 

71 

27 

42.8 

6.35 

30 

40 

13,24 

11 

28.3 

2.10 

Phijiouth  Meeting 

10 

71 

13,28 

27 

42.8 

20 

47 

24 

12  '  29.  5 

1.19 

iMlHiry 

9 

C2 

28 

18 

:f).  8 



17 

38 

11 

—  y  ;  21. 8 

I.iiliitfli  rniverHitv 
M'hite    Hall •. 

9 
9 

28 
28 

20 
25 

40.  \) 

41.8 

.'5,2i,28 

.39 

11 

1 

27.1 

Fart«»rvvill«5 

10 

65 

24 

22 

37.2 

4.22 

17 

S8 

11 

-  4 

23.6 

L85 

liintiliug 

9,10 
10 

73 

70 

28 
23,28 

30 

44.1 
42.3 

4.56" 

6 
20 

44 
44 

11, 13 
13 

It 
12 

30.1 
29.0 

PurkoHville 

9.43 

WentCbeHter  .... 

10 

n 

5 12.  i;i. 
\  2:1. 28 

28 

J33 

45.1 

5.47 

98 

48 

13 

13 

30.5 

a  14 

811  vor  Sirring  .... 
3iloiiiit  .loy 

10 

78 

26 

42.4 

20 

45 

26 

7 

29.0 

8 

fiC 

13,14 

31 

40.1 

15 

47 

26 

10 

30.8 

HarhAburg 

9.10 

G7 

28 

31 

43.  3 

6.22 

6.18 

38 

26 

15 

2P.7 

%m 

PouiitJiiudalo 

9.10 

7*2 

28 

28 

42.5 

5.  12 

17.21 

42 

11 

9 

27.7 

a  10 

TioiLra 

9,10 

60 

30 

18 

'.V.\  6 

4.  N) 

17,20 

36 

20 

—11 

17.7 

9,05 

LewJHhnrg 

18 

68 

14, 2d 

25 

:19  7 

5.40 

17 

41 

II 

0 

24.9 

2.14 

Jckt'Hliur;; 

9,  10 

70 

28 

20 

4(3 

6.80 

17 

46 

11 

0 

26.3 

9.55 

Orninpinn    Hills.. 

4,  9,  10 

CO 

&j 

20 

35.  5 

3.26 

SO 

38 

13 

4 

20.5 

4.55 

JobtiHtuwn 

8, 9,  10 

CO 

24 

23 

3b.  8 

6 

47 

11 

3 

26.7 

2.00 

Fnuiklih 

9 

02 

27 

84 

3d« 

4,45 

90 

50 

10,  la 

0 

94.7 

aoT 
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HOVRMBEB. 

DECEMBER. 

StAtioiw  in  Stit^B 
ftud  Tetritorics. 

Date. 

1. 

3 

Date. 

a 

si 

s 

.3 

1^ 

1 
1 

1 

s 

11 
1 

Date. 

\i 

a 

1 

Date. 

1 

s 

a 

d 

2 
1 

1 
1 

ll 

Pekna— Con. 

Connellnvllle  ..  .. 

New  Ca«tle 

Beaver 

Cauuusburg 

9 

9,10 

9 

9 

^4 

04 
67 
69 

3 

27 

3 

3,28 

Deo- 
24 
24 

28 
25 

10.  1 
41.2 
42.6 
41.3 

In. 

'3.i6" 

2.96 

20 
20 
20- 
20 

51 
53 
57 

12 

11 

11 

11,12 

7 
10 

7 

26.4 
27.0 
30.7 
2rt.3 

In. 

aio 

1.69 

jLvdTAges 

40.8 

4.0-J 

27,0 

2.68 

10 

I 

7^ 
74 
74 

76 
72 

3, 13, 28 

2H 

2:) 

13,28 

28 

«0 
28 
32 
24 

21 

21 
20 

17 

55 
5-2 
52 
52 
4-2 

13 
13 
13.25 
11 
12 

10 
12 
18 
8 
11 

MARYLAKD. 

WooiUawTi 

Anuauolia 

St.  liilpKja 

£iiiiiiittHlinr(( .... 
llt.St.M*ry'8Col. 

43.8 
4t<.4 
A%  2 
42.1 
42.1 

a  42 
5.49 
3.95 

'5."  87 

29.6 
3.'».9 
33.4 
28.7 
2H.3 

3.61 
3.06 
2.70 

a  96 

AveracM 

45.  1 

5.93 

31.2 

t  91 

10 

10 

9,10 

9 

82 
77 
74 

75 

24 

Ki 

I9,2:i.24 

5  >'•«.  IM. 

{84,^8 

25 
32 
32 

20 
21 

67 

58 

13 
13 
25 

12 

13 
12 
12 
12 

10 
15 
10 

9 

2 

14 

0 

—10 

VIIWINIA. 

SnrryC.H 

JohtiHoutowii  ..  .. 
Cuuiuru. ... ..  .... 

4a4 

49.3 
45.8 

43.8 

*2.'55 
2.32 

37.6 

:n.4 

34  1 

:n.4 
;«).o 

2!».  5 

"i'is 

Staunton 

Mt.  8t>lon 

30 

20 
20 
20 
18 

51 

62 

5.-» 
63 
50 

8.67 
6.00 

Lyii«;lilMirg 

Suowvillo   

WyUieville 

10 

10 

7,8.9,10 

72 
71 

6d 

28 
13.24 
13,28 

21 

48.7 
40.6 
:K).8 

Km 

1.25 

"kio 

3.«) 

ATenigM 

45.2 

2.!i:j 

34.0 

3.88 

9 

8 

76 

75 

28 
23 

22 
26 

28 
S  17,  19. 
{  2j,  28 

52 

13 
12 

4 
10 

WK8T    V1B0C«1A. 

Somney 

42.4  ' 

46.0  1 

1 

28.5 
33.3 

White  Day 

Averages 

44.2 

30.9 

10 
10 
8,10 
10 
10 
10 
9 

76 

77 
78 
75 
82 
7:» 
70 

22, 23. 25 
24 
13,14 
14 

23 
14 

31 

28 
2£) 
27 
18 
20 
21 

• 

NORTH  CAKOLDi'A. 

KenanaTille 

50.0 
50.1 
4!>.6 
4.5.  6 
44.  5 
41.6 
42.  5 

2.05 
1.60 
1.45 
2.  10 
1.00 
2.00 



G»l«lHlM>ru' 

KjilflKh 

18,20 
20 
20 
20 
20 
20 

65 
6.1 
56 
64 
55 
60 

25 
12 
12 
25 
12 
12 

12 

8 

4 

0 

~  1 

41.2 
38.7 
34  0 

1.33 
3.60 
1.55 
4.44 
4.75 

Oxloril 

Albfiuaile 

StwteMvlUe 

AttlievilJe 

Averages 

4(J.3 

1.70 

35. « 

3.13 

11 
10 

79 

78 

il 

33 
3j 

80 
19 

60 
65 

25 
12 

12 
4 

SOUTH  CABOLDJA. 

Aiken 

42.4 
38L3 

2.67 

Gowileysrille  .... 

51.2  1 

Averagea 

51.2 

44.2 
50.  1 

4U.8 

40.4 

2.67 

9 
10 
10 

74 

75 
75 

13.27 

21,23 

21 

27 
31 
28 

.3.12 
0.51 
0.C3 

20 
20 
20 

G2 
69 
64 

12 
12 
12 

6 
13 
12 

GEOROU. 

Atlanta 

Mncon 

37.4 
41.9 
39.9 

5.12 
5.32 
a85 

Peufiuld 

Averages 

47.7 

1.42 

39.7 

4.76 

9 

78 

23 

25 

.SO 

67 

12 

U 

ALABAMA. 

Opelika 

4a  8 

2.94 

44.6 

4.18 
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KOVElfBEB. 

DECEMBER. 

Stitions  in  States 
and  Tcrritorios. 

Date. 

1 

si 

r 

Date. 

1 

2 
2 

if 

1 

Date. 

I 

B 

li 

1 
1 

Date. 

1 

i 

1 

1 

"i 

1 

Alabama— Con. 

CarlowviUo 

Monlton 

9 
9 

8- 
8 
9 

^9 
C9 
72 
73 
76 

21 

21,23 

21 

21 

SI,  22 

Deff. 

28 
28 
26 
26 
34 

Deff. 
52.2 
46.1 
47.1 
48.0 

In. 
a  44 
3.00 
4.17 
a  45 

20 
20,30 
31 
31 
30 

59 
69 
65 
69 

12,25 
25 
25 
25 

24,25 

12 
U 
15 

26 

^- 

39.0 
4a3 
42.6 

In. 
2.96 

Oro«iie  Springs .. 

Hatana 

Firth  Eiver 

4.19 
S.Q6 
SL75 

AvsTftges 

48.4 

a  40 

42.3 

4.33 

10 

85 

21 

35 

4, 19, 31 
31 

72 
71 

25 
25 

90 
22 

7L0BIDA. 

JackaonviUe 

Portr  Orancro. ..... 

5a8 

0.25 

57.1 
5a4 

S.OS 

1 

Ay6rsf  €8  ...   . 

58.8 

0.25 

5a3 

2:05 

3.8,9 

8 
8 

80 
76 
88 
83 
83 

21 
17 
11 
17 
12 

29 
55 
35 
32 
34 

20 

78 

11 

18 

T£XA8. 

Gilmer 

liouston. 

51.5 
6-1.6 
58.1 
54.4 
55.7 

6.68 

46.7 

5.13 

Columbia 

Waoo 

a  97 
a  05 
4.17 

20 
19 
19 

81 
72 
74 

11 
11 
25 

24 
18 
21 

51.9 
4a7 
4a4 

a84 
4.95 

Austin 

4.96 

Averages. ..... 

56.9 

4.97 

48.S 

5.98 

9 
4, 7.  8, 9 

8,9 
9 
9 

79 
80 

78 
79 
79 

21 
21 

21 

21,22 

21 

42 

28 

27 
30 

28 

28 
20 

19 

19 

19,29,50 

72 
76 

70 
€.6 
68 

25 
11 

25 
25 

32 

18 

14 
16 
16 

LOUIHUNA. 

Xcw  Orleans  .... 

• 

Buuton 

5k  2 

44.9 

lOSSIBSIITI. 

Grenada 

51.3 

50.8 
51.5 

■ 

Brookhaven 

Natchez 

4.17 
46.8 

4.11 

51. 2     .*■»-  67 

46.3 

4. 11 

10 

71 

IS 

24 

42.8 

20 
19 
30 

19 

19,20 
19 

62 

58 
58 

64 

59 
63 

12 
12 
12 

12 

11,12 
11 

—  8 

—  9 
2 

4 

1 
8 

TEKKBSBRB. 

EUzabethton..... 

33.6 
92.2 
39.5 

37.3 

33.4 
36.6 

0.92 

Lookout  Monnt^n. 

Austin  .j^. 

CLorkinA 

Memphis 

9 

9 

8 
8 

72 

78 

74 

78 

20 

5  12. 19, 

{23,28 

23 

23 

26 

is 

26 

4a  7 
45.2 

44.7 

46.8 

ac5 

2.02 
2.14 

7.00 

a37 
4.27 

AVeTAg^T  -  r  r  -  t 

45.6 

2.60 

35.3 

4..T9 

9 
9 
9 
9 
9 

74 
74 

79 
76 
75 

12,20,23 
12 
12 

12,23,27 
2.J 

26 
24 
24 
24 
21 

19 
19 
J  9 
19 
20 

64 

59 
55 

12 

\i 

12 
U 

—  3 
-2 

—  4 

—  1 

KENTUCKT. 

Pino  GroTo 

Li'xincton 

D;uiviUe 

Ixjulsvillo 

CLlutou  ....  ....•• 

42.4 
43.0 
47.3 
41.4 

42.8 

2.33 
a  24 
2.28 
2.26 
1.95 

31.2 
29.8 
35.4 
31.1 

28.8 

a45 
a77 
4.15 
4.01 

Avenures 

44.0 

2.41 

31.3 

3.84 

10 

9 

4,9 

9 

16 
9 

80 
69 
50 
71 
66 
67 

3 

3, '^7 
30 
27 
27 
27 

22 
29 
28 
19 
27 

>^4 

5,18 
20 
20 

52 
49 

46 

11,^2 
12 
12 

10 
10 
5 

OHIO. 

New  Lisbon 

Steuben  viUo 

Painesville 

MUnersrillo 

44.5 
43.2 
40.4 
38.4 
40.3 
42.2 

2.58 

"a  55* 
1.86 

arj 

2.45 

3a3 

:<o.i 
2a8 

1.76 

Cleveland-. - 

Wooeter 

20 

48 
55 

12 
12 

3 
2 

2<J.3 
27.8 

1.48 
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StationB  in  States 
And  Territories. 


Omo— Con. 

K«ney'8  IsUnd  . 

Sandusky 

Norwalk 

No.  Fairfield 

Westerville^.... 


Harion 

Hillaboro' 

Toledo 

Bowling  Green  .. 
Urbana  Uniy.... 

Bethel 

Jackaonlrarg...  .. 

Cincinnati  (H.) .. 

Do       (P.)  .. 

College  Hill 


Arenges.. 


Monroe  City 

State  Agrioi  Col. 

Litchfield 

Cold  Water 

Grand  Rapids... 

Northport 

Muskegon 

HoUruu 

Otsego 

Copper  Falls  ... 
Ontonagon 


Arerages.. 

DfDIAKA. 


Aurora 

Vevay 

MtUKne 

Spiceland 

Columbia  City... 

Jalapa 

Knightstown 

Indumapolis 

State  University. 


]noroin ........ 

Kew  Harmony. 


Averages... 
nxixois. 


Chicago 

NearCliicago. 

Idarengo 

Golcouda 

Aorora 

Sandwich 

Belvidere 

Winocbago.,. 

Bochelle 

"Wyanet 

Tiskihra 

Hennepin  — 
Ithnlra ........ 


Date. 


4 
4 
3 

4, 14, 15 
0 


0 

8,16 

9 


3 

3 

30 

15 

13,14 

3 

3 

14,15 

8 

il 

3,7,18 


Dcg. 

5D 
67 
63 
70 


Date. 


^27 
27 
27 
18,27 
19 
30 
26 
18,19,27 
23 
30 
27 


9,16 

9 

14 

«.» 

3,6 


63 


18, 19, 20 

27 

27 

12,20 

23 

12,20, 

22,24 

20 

20 

27 

12 

12 

12,20,23 
12 
20 

19,20,24 


11,12 
23.27 
12,24 
12,24 


12 

12 

24 

12,27,29 

1,17, 

18,23, 

27 

11 

83,27 


18 
19 
18,19 
12 
19 
19 
16 
18 
19 
22 
19 
19 
19 


Detf. 
31 
27 
27 
27 
22 

24 
25 
23 
21 
22 
26 
26 
30 
28 


Ikff. 
41.8 
39.7 
41.3 
#1.6 
40.9 

39.5 

41.7 
39.5 
40.7 
40.4 
41.0 
43.0 
42.8 
46.6 
43.2 


4a6 


34.1 

36.8 
37.8 
36.7 
36.5 
35.4 
38.4 
38.2 
39.4 
31.3 
36.2 


36.4 


40.7 
44.1 
41.9 
4L0 


42.5 
43.3 
41.5 
43.1 

38.9 

43.6 
44.6 


42.0 


41.9 
34.3 
36.8 
51.9 
37.6 
36.4 
36.5 
35.6 
36.3 
30.8 
30.3 

3ao 

38.5 


-I 
§1 


In. 
2.24 
2.57 
1.94 
2.37 
1.35 

2.10 

1.83 
2.  88 
3.00 
1.77 
1.08 
2.2.» 
1.70 
1.16 
1.60 


1.81 


3.61 
3.44 
2.67 
3.69 


3.78 

aoo 

5.20 


3.55 
3.60 


1.63 
1.73 
2.77 
1.46 


4.43 

1.87 
1.29 
1.34 

5.45 

1.70 
1.96 


2.33 


2.60 


a  18 
1.00 
3.55 

aoo 

a36 
3.34 


a57 


aao 


DZCEHBEB. 


Date. 


20 
20 
20 
20 
20 

30 

.19,20 
20 
20 
20 
20 
20 
19 
2 
20 


20 
17 
17,19.20 

18,19 
17 

16,17 
17 

17,19 
3 
17 
16 


19 
19 
19 
19 
20 
19 
19 
19,20 
19 

18 

19 

19 


i 

B 


46 
52 
52 
51 
51 

50 

49 
44 
SO 

no 


Date. 


•    12 
11 

12 
12 

11,26 
10 
16 
16 
26 
9 

12,13 


13 
13 
13 
12 
13 
11,12 
12 
10 
13 

11 

U,]3 
11 


11 

13 

11,12 

11 


12 
11,12 
10 
11 
11 
11 
11 
11 


0 
0 

—  3 
0 

—  3 

—  1 

—  3 

—  3 

—  6 

—  4 


—  6 


—  3 

—  5 

—  6 
—10 

—  4 
—10 

1 
—10 

—18 

—11 

—  3 


Deg. 
27.1 
25.1 
26.1 
26.5 
27.9 

25.0 

2&3 
35.2 
26.2 
25.7 
26.7 
26.6 
29.1 
33.1 
27.3 


27.3 


20.7 
21.3 
19.3 
21.8 
24.4 
25.3 
28.1 
26.4 
27.0 
17.2 
23.0 


23.1 


26.7 
30.1 

26.3 
28.0 
23.5 
27.8 
24.5 
2^8 


S2.3 


29.1 
30.9 


26.7 


25.3 
30.8 
20.8 
34.9 


19.7 
3a7 

laa 

30.3 
83.9 
8a3 
SSlO 
17.0 


In. 
0.45 
0.84 
0.90 
0.69 
1.45 

0.87 

3.34 
1.06 
3.55 
1.57 

aoo 

3.00 
3.07 
3.12 
a06 


1.80 


1.30 
1.35 
8.30 

*i*27 
1.20 
1.50 
8.29 

"6.54 


.59 


8.46 
8.83 
0.85 
1.35 
0.90 
2.18 
1.53 
1.62 
1.54 

1.60 

a25 
1.92 


1.74 


1.41 


1.38 
3.30 


0.60 
1.40 
L30 
0.85 
1.30 
a78 

'i"36 
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. 

NOVEMIIEK. 

DECEMBU. 

stations  in  States 
and  Territoiiet). 

Date. 

1 

f. 

1 
1 

Date. 

17,19 

17, 18,  CO 

17 

11 

VJ 

20 

17, 18,  19 

17 

11 

11,19 

19 

t 

a 

1 

3 

2 
a 

9 
1 

1 
1. 

ll 

i  Date. 

1  i 

'I 

Date. 

6 

c 

s 

a 

3 

1 
1 
i 

1 

a  « 

Ti.i.rN0i8— Con. 
Peoria 

] 

8 
8 
8 
7 
7 
3 
3,15 

Dfg. 

tJO 

70 
70 
65 
73 
74 
CC 
7-2 
7.-) 
60 
61 

Deg. 

4?^- 

In. 

4.50 

10 

19 

10 

1          19 

62 
55 
60 

!     » 

—13 
—18 
—18 

—  8 

25.0 
25.6 
94.6 
29.7 

In. 
1.81 

SpHinjfield 

L«)unu 

2<5  1  41.  I    

22  I  41.0.   5.15 
20  I  40.  3*    t.-i' 

iio 

DulHjiis 

9.90 

Wtttcrloo 

2!»      -IK-  4 

Boutli  Paas 

Gali^Mbtirj; 

MmiclieMter 

Jdouut  Sterling... 

AntlaJiiHia 

A  mniKta 

21) 

£i 

24 
24 
25 

44.6 

40.4 
4i  1 
41.8 
:i9. 9 
40  8 

1 

3.12 

t      .   19 

19,30 

19 

19 

46 
57 
•    57 
47 
52 

11 
11 
11 
11 
11 
11 

—10 
—1; 
—15 
—18 
—12 
-19 

30.3 
22.0 
26l4 
25.0 
22.7 
23.5 

9.25 
'9.67 

▲▼erages 

40.  1   1  3,  26 

23.7 

L«3 

3 
3 
3 
4 

3 
3 
3 
3 

57 
M 

5f^ 
65 
57 
62 
5« 
56 
60 
62 

16,27 
27 
18 
18 
27 
18 
IH 
27 
27 
18 

22 
17 
17 
20 
21 
If- 
20 
16 
16 
10 

17 

19 

17,19 

19 

43 
41 
42 

48 
43 

10 
10 
10 

11 

10 

—  8 

—  9 

—  8 

—  8 

—  6 

wiscoKflnr. 

Mjuiltowoo 

Plvmoiith 

ll/ii;:ham 

36. 0     3. 01 
*.i2  8     4.  4^) 
.3:>.  5  1 

22.0 
19.0 

aas 

28^5 
21.5 

0.67 
LIO 

Milwaukee 

AppleUm - 

37.0 
m  4 
;i6.  1 
35.5 
31.4 
31.6 
36.9 

3.23 

'5.76* 

*3.*53' 
4.94 

ass 

0.90 

Gfriit^va 

"WHuiMi^ca 

EniburraHS 

KiH-ky  Run....... 

£4lg»*rton 

19 
19 
17 
19 
16 

42 
.% 
44 
45 
40 

10 
12 
10 
10 
11 

—  8 
—13 
—10 
—14 

—  6 

90.7 
17.8 
90.0 
18.8 
17.2 

"i.*45 
0.73 
1. 15 

Bo^iiold 

Averages 

35.  2  '  4.  14 

2ao 

Oi99 

7 
2 
2 
2 
2 
2 

48 
57 
59 
6>) 
62 
57 

22,27 
11 

27 
27 
27 
26 

16 
10 
10 
3 
8 
3 

3 

16, 17, 19 
17 
16 
19 
5 

40 
36 
37 
36 
3d 
33 

9 
11 
10 
10,11 
10 
10 

—14 
—17 
-19 
-20 
—18 
—23 

MINNBSOTA. 

Bearer  Bay 

St.  Pnnl 

.31.7 
31.1 
30.5 
31.3 

a  70 
3.r,8 

4.  13 
.TOO 

17.3 
16.4 
l.\2 
13.4 
16.0 
12.7 

LIO 
0.58 

Minneapolis 

Slblfv 

0.55 
0  65 

>'t*w  trim 

32.  4  1  3.  73 

27.  5  1  2.  TJ 

0.  61 

Sauk  Center 

L53 

AveragM 

30.  8  1  3.50 

15.2 

0.84 

13 
3 
3 
3 
2,15 
3 
3 
3 

14 

2,3 

2 

14 
2,3,14 

14 
2 
2 
2 
2 
2 
2 

14 
2 
2 

64 
61 
l» 
6i> 
60 
61 
65 
62 
62 
63 
62 
63 
62 
54 
64 
04 
6p 
64 
64 
71 
67 
72 
70 

18 
19 
18 

11,17 
17 
19 

11.17 
27 

11,17 
17 
27 
27 
26 
27 
27 

11.26 
.27 
17 
27 
27 
17 
27 
27 

14 
21 
17 
18 
18 
21 
22 
12 
18 
18 
14 
10 
14 
19 
17 
12 

9 
It* 
13 

7 
14 
10 
10 

, 

17 
19 
17.19 
19 
19 

50 
45 
.42 
42 
46 

11 
11 
11 
11 
10 

—15 
—17 
—10 
-18 

— 2J 

IOWA. 

Clinton 

41.0 

Ml  5 
37.3 
.tti.4 

m2 

:«.] 

42  2 
.34.5 

»;.  3 

3H.0 
.34.5 
31.9 
36.2 
34.  1 
36.2 
31   1 
30.7 
C2  9 
3:11 
31.3 
35.3 
33.6 
3.^7 

4.45 
4.77 
1.18 
2  05 
4.5(1 
2.71 
4.02 

4.' .38 
l.JK) 
2.70 

'2.' 65' 

"i.'04" 
1.52 
1.65 
l.4t< 
2.40 

99.6 
90.1 
20.3 
15.0 
19.8 

1.10 

Davi'nport 

X^iibiKpie. ........ 

1.99 
9.  18 

Monilc^Uo 

Bowen'B  Prairie.. 

0.77 
5u30 

Fort  Mailifton 

OuttenlHTj?  

Mount  Vernon 

Iowa  City 

Indrponiience 

Near  Independ'e.. 

TVHterliK). 

Marble  Rock 

Iowa  Falls 

A1;E«>na 

19 
17 
19 
19. 
19 
19 
19 
19 
19 
17 
19 
19 

50 
44 
44 
50 
43 
44 
42 
48 
42 
43 
38 
41 

11 
11 
11 
11 
11 
11 
11 
11 
10,11 
10 
10 
10 

11 

10 

11 
11 

—26 
—22 
—16 
—18 
—22 
-24 
—19 
—13 
—12 
—  17 
^IS 

—20 

95w0 
1&9 
19.4 
21.2 
16.8 
14.3 
19.0 
19.6 

16.9 
14.4 
17.0 

L64 

*T62 

"6.'8i 

"0.95 
2.40 

JirfxT  Alffona 

Fort  I>(mI^ 

2.71 
1.95 

K»ilfe   

19 
17 
17 

43 
42 
45 

-i' 

12.9 

9.07 

Font^nelle 

Lo^n 

—21 
—90 

ia8 

20.0 

LiH) 
9.94 

"Woodbino .  .  . 

35  3 

2.71 

18.4 

1.00 

...... 

: 
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NOVEMBER. 

DKCKMBEB. 

Stations  m  States 
and  Torritories. 

Date. 

s 

Date. 

2 

Date. 

a 

fi 

64 
66 
56 

68 
62 
59 
54 
55 

Dat<3. 

1 

1 

1 

i 

2 

a 

mssduRi. 

St.Loiii8  Univer'y. 
Alleutx)!! 

8 
3,8 
8 
3 
8 
7 
8 
7 
3 
2 

Detj. 
73 

77 
78 
66 
75 
70 
81 
73 
72 
.7d 

19 

2.3 

23 

11,27 

23 

10 

22 

16 

17,10,20 

10,  26, 2? 

18 
li) 
26 
20 
26 
20 
23 
20 
19 

5t 

42.9 
46  4 
40.9 
42.9 
4<5.  0 
42.0 
42.9 
40.5 
39.1 

In. 

1.00 
2.01 
2.05 
5.01 
1.47 

3.i5 
5.01 
6.20 
3.05 

19 
19 
J7 
10 
19 
10 
10 
10 
10 
18 

Dtg. 
—  4 

—10 

Dcg. 
.30.4 
2.M.  5 
31.8 
2.17 
20.3 
26.0 
2<).  9 
27.6 
26.0 
24.0 

In. 
2.73 
3  22 

Hematite 

a  45 

2.:V3 

Cuiitou 

11     —12 
11           ^ 

Rolla 

Jefferson  City 

Heniiitace 

WaiTcubbiirg 

HaniaouviUe 

Oregon  

}[ 

—14 
-IH 
-15 
—16 

1.60 
3.42 
2.25 

4.86 
2. 17 

AveragOA 

42.0 

3.:m 

27.6 

2.86 

2 

2 
2 
8 
2 
2 
2 
2 

2 
2 
2 
2 
14 
2 
2 
2 

78 
74 
7.J 

70 
73 

77 
71 

78 

68 
73 
73 
70 
73 
71 
75 

71 

26 

26 

17, 10 

10 

26 
2f) 
26 
27 

27 
17 
27 
27 
16,17 
27 
27 

y  16.  17. 

I  10,27 

17 
16 
20 

17 
15 
16 
20 

7 
16 
13 
U 
18 
17 

9 

17,  18 
Ic,  104--0 
10 
10 
10 
17,18.20 
2-^ 
20 

50 
46 
54 
70 
40 
46 
57 
50 

—17 
-10 

—20 
—  6 
—16 
—10 
—16 
-15 

KANSAS. 

Atchisnn 

38.8 
37.9 

■45.'4' 
3S.0 
37  7 

8.40 
5.17 
5.70 
4.0J 
4.14 

24.3 

2:i.o 

24.  2 
3:1.8 
24.3 
2\6 

25.  3 
2H.0 

2.90 

Lcaveuworth 

OlHtha 

2.17 
3  50 

Baxter  Spi-ings... 

Lawieuce 

Hnltou 

3.05 
2.13 
2.70 

StaleAjrTicMCoU. 
Council  Grove.... 

38.  1      2,  72  1 
42. 3      3.  45  1 

0.81 
a  15 

Averages 

30.  7 

4.80 

26.1 

3.46 

16 
16 
o 

17 
17 
17 
17 

17 

49 
48 
45 
46 
50 
45 
45 

49 

11 
10,11 
H 
11 
10 
11 
11 

11 

-19 
—  8 
—15 
—13 
—12 
—20 
—.30 

—17 

NEBRASKA. 

Dakota 

34.1 
36.5 
34  2 

L36" 

20.7 
24.0 
2.1.5 
19.9 
21.8 
22.5 
10.4 

23.2 

Oiiialm  Mission... 
Elkliorn 

1.50 

De  Soto 

'{■|   3        I     IQ    1 

2.00 

Oraalm  City 

Btillevue 

37.3 
37  1 

n  Tirt 

l.Hl 
6.40 

Glendale 

33.9  1   1.90 
38.  1      2. 10 

2. 10 

Nebraska  City.... 

3.58 

Averages 

35.  6 

1.41 

21.5 

2.73 

17 

7 
15,16 

52 

66 

.    68 

6 

9 

8 

3 
34 

UTAH. 

Wansliip 

27.3 

1.40 

1 

62 

9 

30 

57.5 

1.42 

CAUFOR-VU. 

Montcrcv 

Mun)l>v »« ... 

51.8 
44.0 

4.30 
5.20 

! 

Averages 

57. 5      1  4-i  1 

47.9 

4.75 

1 

1 
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Page. 

Abortion  in  cotta,  report  on 493 

Agricolturol  and  horticultural  periodicals ; COS 

Agricoltural  annnol 58J 

books,  rec<»nt 555 

chair  iu  Univeraity  of  Edinburgh 133 

chemical  experimental  stations 155 

College,  Massnchusetta 543, 548 

Michigan 496,544 

Royal,  at  Cirencester 131 

colleges.    (See  Industrial  colleges) 541 

college  scrip,  location  of.  on  public  lauds • 467 

course  in  university  of  Leipzig 148 

education 1 

in  Euiope,  report  on 127 

exports 24,47,52 

institutions  of  Cf  erraany 137 

j  productions,  foreign 435 

i  rcjjourees  of  Ahuskc,  report  on 172 

school  of  Plugwitz 148 

eocietios  in  Europe 135 

tlieir  objects  and  managomeut 504 

Society  Michigrm 497 

Koyal,  England* 136 

Agriculture  and  rural  economy,  American  works  on 597 

current  facts  in 435 

Department  of,  building  and  grounds  of .' 1 5, 193 

high  school  of,  at  Tetsciicu-Liebwerd,  Bohemia 15rl 

influence  of  foi-est  trees  on 447 

in  New  Jersey 451 

lu  North  Germany 4G0 

ill  the  Papal  Slates 450 

Iloyal  Institute  and  Academy  oi,  at  Poppelsdorf 145 

southern 2 

p(»culiai*  wants  of 336 

State  reports  of 472 

systematic ii 

ALibama,  croivs  of 27, 31 

live  stock  •f 45 

the  public  lands  of 4«>i 

AJark.'i,  aguiciiltural  resources  cf,  ifport  on 1 7J 

Alavskan  plants,  useful  indigenous 1^7 

A  Ider.  Europc^au 20rJ 

Alentian  distiict.  Alaska 178 

Americaa  Agricultural  Anpuol ,.         r*»^I 

cotton  seed  in  India , 452 

crab  apple '. 203 

dair>-lng,  jirogiess  of 4S& 

dairymen  in  Svatzerland 441 

elm 19S 

tish  culture 319,590,592 

ivy £04 

liiho  or  linden 198 

stud  book 502 

wheat  culturi.st 560 

works  on  agriculture  and  rural  economy 555, 597 

Anaheim,  Los  Angeles  Co.,  California 449 

Analyses  of  limestone 371,372,374,376,377,381,383,384,387 

marbj 61,62,63,65,08,09,370,371,373,374,376,378,331,384,385,3^ 

New  York  g^'psnm  and  tufa 378 

South  Carolina  phosphates 74,400 

Antisfll,  Thomas,  choraifit.  report  of 59 

jMsat  the  roots  of  fruit  ti-eos 433 

Apple  culture  in  Iowa,  reports  on 521, 522 

Maine 473,474 

IMichi  Iran 499 

New  England 473, 432 

New  York 493 

ooonomic  valuer  of  the 474 

orchard,  premium,  in  Michij;an 499 

orchards  of  New  England , 472 

Arboretum  and  Department  grouud-j 1 11, 122, 193 

42 
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ArboT-vitJB,  American 196 

Architect  of  Department  building,  report  of 15 

Arizona,  the  public  landi*  in , 4G0 

A  rkftHMft.  crop«of 28,31 

li VG  rt»<>ck  in 45 

the  itiibiic  lantlMof 465 

Aah,  En|?li»h.  European  mountain,  weeping,  and  white 198, 199,301,202 

ABh-Ieaved  maple 200 

Australia,  grapes  from 118 

B. 

Babylonian  willow 209 

BaU'ooo  vino 20ft 

Barley  crop  of  186rt 23,32 

cnlture.  profits  of  in  Ohio 509 

in  Iowa,  rep*»rt  of  committee  on ^ 519 

Bam«.  the  conntruction  of 478 

Bartram  oak 208 

Bean  culture,  profits  of  in  Massocbusetta 481 

B(*ecb,  European 201,202 

B*^^^*^ 274 

Bee  keeping,  Btatistion  of 275 

Bee  pantnrage 290 

Been,  dineaHenof,  in  l«W .• 278 

foul  !iroo<l  among ,..  277 

wintering -• .«. 275 

BeetlcH,  the  fiKwl  and  baI)itflof 78,3il6 

Beetsugarat  CbatHWorth,  Illinoia 168 

in  Eur«>i»e,  n'port  on 158 

the  manufacture  of 164 

Berberry '. 197,203 

Bignonia,  golden 203 

Birch,  white 201,902 

Bitter  Bweet,  climbing 904 

BI«cJ(MUg»r  maple 196 

Bbick  walnut 201 

Boardman,  S.  L.,  secretary  Maine  State  Board  of  Agriculture,  report  ef 479 

BombNT  mori  in  (JaMfoniia 293 

Bone  dual  ana  fertiliser 487,503 

Bone  phosphates,  how  tontilire 400 

of  South  Carolina 73,396 

Book  of  ETcrpreens 579 

Boston  livest/>ck  market 56 

Breodstnfbat  New  York,  pric^sof 58 

California,  rxportu  of 45ej 

vftbu'of  exports  of 48 

Bridges,  eonstniction  of 351,304.966 

gm«»m-ooni  culture,  profits  of 527 

r»»wn  rnlverHity.  industrial  course  in JH7 

Buckthorn  hinlge 196,245 

Buckwheat  crop  of  l^fiP 25.:» 

Iowa,  report  of  committee  on 518 

culture  in  Maine 475 

Buffalo  grnas ;  489 

Batter  and  cheese  fnctories  In  the  United  States 436 

chj-ese  and  milk  iu  Ohio 510 

making  from  whey 437 

C. 

CslamprlJ*  scaber 206 

Calcai-eims  marls  and  potash  groensaudH : 409 
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